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REPORT 


'OF THE 

INDIAN SUGAR COMMITTEE 


CHAPTER I. 

INTRODUCTORY. 

L 'the Cohhhittee -was appointed by the Governor General in Council under 

Jpf'ointmnt of Committee an,l terms the Resolution of the Revenue and Agrl- 
of reference. culture Department No. 949-151, dated 

October 2nd, 1919, which is reproduced below. 

“ Amohg the many questions which have been brought info prominence 
tyy the war that of the possibility of organising and developing the Sugar Indus¬ 
try in India stands high in importance. It is not a new question. It ha$ been 
considered by the Board of Agriculture in India from time to time ; and formed 
one Of the main subjects of discussion at its last meeting at Poona in December, 
1917, when the necessity for a Bureau of Information on the Industry was empha¬ 
sized. A beginning in this direction has already been made ; and Mr. Wynn£ 
fehyer <VP thO Indian Agricultural Service was in February lafct placed on special 
duty to undertake the collection and co-ordination of all available informatloit 
regarding the industry. But this is only a beginning and the Government of 
Tndih ^realise that much remains to he done if any material expansion o t th& 
indus^r^ is to he looked for. 

“ Regarding'the desirability of such expansion there can be no doubt. The 
fnod value of sugar is high : the annual consumption has been'increasing steadily 
for mnnv years, and in India no less than elsewhere. Sugarcane is indigenous 
in India which until very recent years stood first of all countries in the work 
ah its afrea under caw and its estimated yield of cane-sugar, and even now ranks 
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Second only, to Cuba. Yet it is notorious that the yield both of cane and raw 
sugar per acre and the percentage of available sugar extracted from the cane 
are undesirably low. While, therefore, India, should be in a position, as she 
was in the past, to produce a surplus of sugar for export, she has in fact had to 
supplement her own supplies by imports the tendency of which steadily to 
increase has only been checked by war conditions. The same conditions have 
also served to emphasize the disadvantages involved in relying upon external 
sources of supply. The world prices of sugar have risen enormously, with the 
result that, while imports between 191.1-14 and 1917-18 fell in quantity from 
900,000 to 500,000 tons approximately, they rose slightly in value from 14.96 to 
15.32 erores. The beet sugar industry Has been disorganised over extensive 
areas in Europe and. if India cannot now look to herself to supply her own 
wants, she is faced with the alternative of either reducing her consumption of 
sugar, or paying increased amounts to obtain it. 


“ But if the desirability of extending the sugar industry in this countrv 
is obvious, the difficulties involved are hardly less so. Apart from the difficulties 
attending the cultivation and manufacture of cane-sugar in all countries, the 
Indian industry is confronted with problems which are either peculiar to India 
or exist there in a special degree. The svstems of land tenure exhibit great 
variety and are complicated by the customarv laws of inheritance and joint 
ownership. Again', the bulk of the sugar produced in India is consumed in its 
crude state as gur or jaggery ; and this fact has an essential bearing on the 
prospects of a successful venture for the production of factory sugar in anv 
particular locality. There are indications that the incentive of present prices of 
sugar is attracting considerable attention to India as a further source of sup¬ 
ply ; and that the necessary capital and business enterprise would be forthcom¬ 
ing if the whole question both in its agricultural and manufacturing aspects 
were thoroughly investigated, and the conditions essential to the establishment 
of an organised industry authoritatively defined. The Government of India, 
are, therefore, of opinion that the time is opportune for the appointment of 
a representative Committee to investigate the problem in all its bearings an*J 
to advise whether a definite and co-ordinated line of policy can be laid down 
for the promotion of further development. They have accordingly, with the 
approval of His Majesty’s Secretary of State, decided to appoint a Committee 
for this purpose during the coming cold weather, under the presidency of Mr. J. 
MacKdnna, C.I.E., I.C.S., Agricultural Adviser to the Government of India, and 
with the following terms of reference :— 

X. to examine the various sugarcane growing tracts of India with a view 
to determining the nature of the expansion possible in such traots 
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either by the development of a factory industry; or by, improve¬ 
ments in the existing indigenous methods ; 

2. to examine the possibility of consolidating the areas under cane and 

the extent to which this is limited by the existing systems of land 
tenure ; 

3. to report on the work already done by the Sugar Expert with regard 

to the breeding and selection of improved varieties of cane and to 
make suggestions as to the extent and direction in which .this work 
can be further expanded ; 

4. to examine the present methods of co-ordinating work on sugarcane' 

adopted by the Agricultural Departments working in the various 
provinces and the efficiency of agricultural practice in vogue in 
India or recommended by the Agricultural Department ; 

5. to examine the existing sugar factory industry in India and to advise 

in what localities and under what conditions a factory industry 
can be successfully established ; 

6. to examine the economic and labour conditions now prevalent in the 

various districts where expansion of the sugar industry is likely and 
the question of improving railway facilities and other means of 
transport which may be required with a view to furthering the 
spread of the industry ; 

7. to investigate the work that is being done in the introduction of im¬ 

proved small power plants and small power factories ; 

8. to review the position of India with regard to the world’s sugar supply 

and to formulate recommendations for the improvement of that 
' position j 

9. to investigate' the conditions under which refined and raw sugar and 

molasses are imported into India ; 

10. to examine the effects of controlling such imports by a duty, and, where 

necessary, grading this duty so as to give preference to sugar 
grow in British dependencies ; and 

11. to examine the present conditions governing the manufacture of rum 

under license from Government and the question of distributing 
such Government contracts. 
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U ^'e Committee is expected to assemble on. October 26th. It will tour 
to such extent as may be necessary for the local examination of existing condi¬ 
tions, and it will examine witnesses with a view to the thorough consideration 
of all shades of informed opinion. The Government of India trust that Local 
Governments and Administrations and their officers will afford the Committee 
facilities for the furtherance of its investigations, and will comply with any 
requests for information or advice which it may address to them. 

“ The Government of India are not yet in a position to announce the names 
•bf all those who will serve as members of the Committee j but its composition 
and personnel, in so far as these have already been decided, will be as follow 

!• Mr. J. MacKenna, C.I.E., I.C.S., Agricultural Adviser to the Govern¬ 
ment of India, President. 

2. A member of the Indian Civil Service as Vice-President (to be nomi¬ 

nated later). 

3. The Hon’ble Mr. Lalubhai Samaldas, C.I.E., Bombay. 

4. Sir Frank Carter, Kt., C.I.E., C.B.E., of Messrs. Turner, Morrison 

and Company, Calcutta. 

5. Sirdar Jogendra Singh, Punjab. 

I 

6. Mr. J. W. Macdonald of Messrs. Henry Tate and Sons, Limited, Sugar 

Refiners. 

7. 8. Two other experts to be obtained from England (will be announced 

later). 

9. Mr. .Wynne Sayer of the Indian Agricultural Service. 

In addition to the above the Committee will co-opt Mr. A. B. Shakespear, C.I.E. 
of Messrs. Begg Sutherland and Company, Cawnpore, as a member for the 
period of its tour in the United Provinces, and it is proposed similarly to co-opt 
a representative of the industry in Southern India. Mr. A. E. Gilliat, I.CiS., will 
act as Secretary to the Committee.” 

W( ni itinerary. '■ ~ TKe C °™ liltee «* «»•% cogitated 

consisted of the following * 

1. Mr. J. MacKenna, C.I.E., I.C.S., Agricultural Adviser to the Govern¬ 

ment of India, President. 

t 

2. Mr. F. Noyce, C.B.E., I.C.S., Vice-President. 
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3. Mr. J. W. Macdonald of Messrs. Henry Tate and Sons, Limited, Sugar 

Refiners, London and Liverpool. 

4. Mr. W. W. Craib, late Sugar Planter, Demerara and Cuba, 

5. Sir Frank Carter, Kt., C.I.E., C.B.E., of Messrs. Turner, Morrison and 

Company, Calcutta. 


6. Sirdar Jogendra Singh, Taluqdar of Oudh. 

7. Mr. B. J. Padshah of Messrs. Tata Sons and Company, Limited; 

Bombay. 

8. Mr. M. Wynne Saver of the Indian Agricultural Service. 

9. Mr. A. B. Shakespear, C.I.E., of Messrs. Begg Sutherland and Com¬ 

pany, Cawnpore, co-opted member for the whole of Upper India 
and Burma, 

with Mr. A. E. Gilliat, I.C.S., Secretary. 


Mr. Padshah took the place of the Hon’ble Mr. Laj^bhaf Sajrpal^ who 
was unable to join the Committee. Mr. Shakespear unfortunately only found 
it possible to accompany the Committee during a brief portion of its tour in the 
United Provinces, and it proved impossible to co-opt a representative of thp 
industry in Southern India. By a happy coincidence, however, both Mr. 
Shakespear and Mr. J. W. Neilson, Manager of the Nellikuppam factory of the 
East India Distilleries and Sugar Factories Company, Limited, Madras, were 


simultaneously in Simla when we were engaged on the drafting of our Report, 
At a series of discussions they gave us the great benefit of their experience of the 
sugar industry in Northern and Southern India respectively and, while we 


ourselves remain wholly responsible for our own recommendation^, we are 
fully conscious pf the help we derived from those discussions^/ 


,We assembled at Delhi on October 26th, 1919 and thereafter toured in the 
United Provinces, Bihar and Orissa, the North-West Frontier Province, and 
the Punjab, and adjourned at Delhi on December 22nd for the Christmas holidays. 
Whilst in Bihar we were present at the 11th meeting of the Board of Agriculture 
at Pusa. After reassembling at Calcutta on January 4th, 1920, we toured in 
Assam, Bengal, Burma, Madras, Hyderabad, Mysore and Bombay. A section 
of the Committee then paid a second visit to Bihar, after which we reassembled 
at Simla on! April 15th. Mr. MaoKenna ceased to be President of the Committee 
on April 26th, on his appointment as Development Commissioner, Burma, and 
was succeeded by Mr. Noyce. Mr. MacKenna rejoined as a Member pf the 
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Committee from August 21st to September 23rd and we are glad to state that 
we have thus had the benefit of his advice and assistance in drafting the Report, 
which he has signed. Mr. G- Clarke, Agricultural Chemist, and Principal of the 
Agricultural College, United Provinces, was appointed to the Committee on May 
12th to fill the vacancy created by Mr. MacKenna’s resignation. From April 
15th to May 10th we were occupied in preliminary discussions. On May 11th 
we left Simla for Calcutta en route to Java. We arrived in Java on May 30th 
and left again for India on June 26th arriving at Madras on July 5th. We then 
visited Jamshedpur with reference to the question of agricultural machinery and 
toured in the Central Provinces, and after a return visit to Nawabganj and 
Pilibhit, arrived in Simla on July 19th. A copy of our itinerary is appended 
(Appendix I). In the course of our tour we travelled' 26,924 miles by rail, 7,969 
miles by si earner and 3,154 miles by road. 


3. Altogether we held 82 sittings for the formal hearing of evidence, in the 
Evidence received and acknowledg- course of which we examined 222 witness- 
ments. c . s> almost all of whom had previously 

sent in written evidence. Of the 222 witnesses 92 were officials, mainly from the 
Agricultural and Public Works Departments, and 130 non-officials. Ill witness¬ 
es were Europeans, 98 Indians, 12 Burmans and one Chinese. We also received 
memoranda from 31 witnesses interested in our enquiry who were' not orally 
examined. In addition to visiting practically every Government farm on which 
cane is grown in the various Provinces and Native States we inspected all the 
sugar factories and distilleries in India with a few unimportant exceptions, and 
held many informal meetings with cultivators, gur and raw sugar manufacturers 
representatives of co-operative societies and irrigation associations and other 
persons connected with sugar. We wish to take this opportunity of acknowledg¬ 
ing the great assistance rendered to us throughout our enquiries and the excel¬ 
lence of the arrangements made for us in all the Provinces and Native States 
we visited, especially by Directors of Agriculture on whom the chief burden of 
the detailed preparations fell. We are also especially indebted to the Darbars of 
Hyderabad and Mysore for the hospitality we received from them during our 
tour in those States. Above all we would here record the very great obligations 
we are under to the Government of the Netherlands Indies, the General Syndicate 
of Sugar Manufacturers in the Netherlands Indies and the Research Station 
Association of the Java Sugar Industry. Collectively and through their execu¬ 
tives these bodies gave us every possible facility for obtaining a thorough insight 
into all branches of the organisation which has earned for the Java sugar indus¬ 
try its great and well-merited reputation, while their individual officers and 
members throughout received us with a courtesy and cordiality which wg caij 

never fbrget, 
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4. In our terms of reference we were directed to review the position of India 

Mi. in relation to the mM, , V or with referem!<i to the world’s sugar supply 
supply. and to formulate recommendations for the 

fa) Ihe world's production. improvement of that position. Our recom¬ 

mendations to that end will be found later in this Report ; but we would here 
offer some comments on the position of India in relation to the world’s sugar 
supply, as it was this which led to the appointment of the Committee. We give 
in Appendix II a series of tables showing the yield per acre of cane and beet 
sugar in the various sugar producing countries of the world, so far. as statistics 
are obtainable, together with figures of the world’s production and consumption 
of sugar. A most striking fact brought out by these statistics is the extraordi¬ 
narily low production of sugar in India per acre compared with that of the other 
main cane growing countries. The average outturn of sugar in India during 
the five years ending 1918-19 has been 1.07 tons per acre as against 1.96 tons in 
Cuba, 4.12 tons in Java and 4.61 tons in Hawaii, the only three countries besides 
India which contribute more than half a million tons of cane sugar to the world’s 
supply. Comparison with Cuba is particularly instructive, as conditions of 
cultivation there approximate nearly to those of India. 80 per cent, of the Cuba 
cane crop is grown by “ colonos,” or independent farmers, with hired and ill 
supervised labour of which the supply is inadequate. Cultivation is conse¬ 
quently neglected and agricultural methods are very imperfect. The position 
of India is really much worse than these figures indicate, when it is remembered 
that by far the largest part of the sugar produced in India is in the form of gur, 
which is in reality merely concentrated cane-juice and contains all the molasses 
that exist in the juice, whereas the statistics for other countries refer only to 
sugar, from which the bulk of the molasses has been separated ip the process 
of manufacture. The extent of this difference can be gauged from the fact that, 
whilst cane sugar from other countries yields on the average 90 per cent, of 
refined sugar, gur does not yield more than 50 per cent, of refined sugar, the rest 
being molasses and waste. In actual sugar India’s production per acre is thus 
loss than one-third that of Cuba, one-sixth that of Java and one-seventh that 
of Hawaii. The great scope for improvement is, therefore, evident ; and in 
view of the enormous acreage under cane in India, which represents nearly half 
the cane area of the world, even a small increase in the acre outturn of gur will 
have far reaching effects in improving her position as a sugar producing country. 

How necessary it is that India should contribute a greater proportion of the 
world’s sugar supplies than she has done in the past wall be seen from the Tables 
of production printed in Appendix II. Stated briefly, the position is that the 
total sugar crop of the world, excluding India herself, for 1917-18 was 13J 
million tons against 1;>$ millions in 1913-14, the last pre-war year. The crop of 
1918-19 fell again slightly to under 13J million tons ; while that of 1919-20, allow¬ 
ing for the fact that the returns are not yet quite complete, is little more than 
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12 million tofik. Even if the peculiarly low quality of raw sugar produced in 
India be ihclticTe'd, the dtdp in production of 3| million tons since 1913-14 is 
only reduced to 3 million tons. This fall is wholly due to the disorganisation 
of the beet sugar industry in Europe during the war* the effects of which have 
only been intensified since the cessation of hostilities. Consequently the beet 
sugar production of the world has fallen since 1913-14 by not far short of 5 
million tons, or some 60 per cent, with the result that, whereas beet sugar in 
191^-14 represented 44!6 per cent, of the world’s sugar crop, in 1919-20 it re¬ 
presented ho more than 21.1 per cent. Another interesting fact brought out 
by the statistics is the comparatively small extent to which the cane growing 
countries were able to take advantage of this opportunity by increasing their 
own output of sugar. That increase amounts only to some 14 million tons in 
the six years subsequent to 1913-14, against an increase of nearly 3 million tonB 
during the previous six years over the total crop of 1907-08. The figures are h 
vivid illustration of the fact that most of the important cane growing countries 
of the world other than India are fast approaching, if they have not already 
reached, their limit of economic production. 

5. The steady fall in the world’s total output since the war began 

(b) The world's consumption. resulted in unprecedented prices for sugar 

. . ,_ . and in the strict rationing of the available 

supplies in several of the most important consuming countries. It is 
Principally for this reason that wo have not attempted to balance our Tables 
°i P^nction with Tables of consumption for the same period drawn up on 
similar lines. Complete and reliable statistics are, in fact, not obtainable ; 
but even if they were, they would reflect no more than the results of abnormal 
prices and abnormal regulation of supplies, and would furnish no criterion 
of the probable development of demand as prices recede and external control 
oyer the ordinary operations of trade is relaxed. While, therefore, it is indis¬ 
putable that the vast destruction of wealth caused by the war will for some 
time to come impede the revival of normal tendencies which were interrupted 
by its outbreak, we are confident that gradually or rapidly those tendencies 
will revive, and that it will be more instructive to consider the progress of 
the per capita consumption of sugar in the United States of America and all 
European countries during the ten years previous to the war the statistics 
of -Much we reproduce in Appendix II from the Tables appended to the 

Note.— These figures of production are not quite complete, as they take no account of sugar 
from other sources , than beet and cane. The only other commercially important sugars are the 
maple and palm sugars, and of these we have been unable to obtain any reliable statistics. Their 
total contribution, however, is probably less than a million tons yearly, and so far as we are aware, 
there has been no marked fluctuation in their output from season to season. Their omission, there¬ 
fore, in no way vitiates our ’argument..' 
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Report on the Cane Sugar Industry in Hawaii, Porto Rico, Louisiana and 
Cuba published by the United States of America Bureau of foreign ami 
domestic commerce in 1917 (Miscellaneous Series, No. 53). This Table shoWs 
that during the decennial period the consumption per head increased in the 
United States of America by 17.48 lbs., or 24.4 per cent., in the United Kingdom 
by 12.02 lbs., or 14.8 per cent, and in all European countries by 8.90 lbs., 
or 31.9 per cent. The rate of consumption varies enormously from under 
10 lbs. in the Balkan States other than Turkey to almost 100 lbs. in Denmark. 
To this Table we have added for purposes of comparison the consumption 
per head in India for the same series of years as nearly as we have been able 
to calculate it. In doing so we have estimated the indigenous production of 
cane gur in the manner explained in Note 2 to the Table of cane sugar produc¬ 
tion in Appendix IT. and have added thereto not only the balance of imports 
of sugars of all sorts (excluding of course molasses) in the same year after 
deducting exports and re-exports but also a fixed quantity of 300,000 tons 
yearly on account of palm gur, an estimate which is taken from the Memoir 
of Mr. Annett, Agricultural Chemist, Bengal, to which we shall refer in greater 
detail in Chapter XVI. We prefer his figure to the 480,000 tons estimated 
by Mr. Noel Baton, late Director General of Commercial Intelligence, who 
based his calculations on an unduly high estimate for the output of what are 
now Bengal, Bihar and Orissa and Assam. The figures, which can claim only 
a rough approximation to accuracy, indicate a somewhat unsteady advance 
in consumption of 2.9 lbs. per head, or 15 per cent., during the ten years. 
The main fact, however, is clear. There was a general tendency before &e 
war in all countries for the demand to increase more rapidly than the popula¬ 
tion. The urgency of making good the present shortage of production will 
be accentuated as this demand revives ; and the decision of the Japanese 
Government to establish a beet sugar industry in Northern China and Korea 
foreshadows the development of a new demand in the Far East. Although, 
therefore, there are signs that the production of beet sugar in Europe will 
from how onwards exhibit a distinct recovery, there is no doubt that for a 
long time to come this increase will be more than set off by the more rapidly 
expanding demand. 

6. The brief review given in the preceding paragraphs will show how 

Indian production and Indian imports. 0SSential is that India should contri¬ 
bute more largely to the world’s supply 

of sugar. We look forward to the time when India will again become an 
exporting country, but meanwhile this contribution can be made indirectly 
by such an increase in internal supplies as will reduce to vanishing point this 
country’s dependence on foreign sources t : supplement her own crop. As 
our Tables show, that crop, measured in terms of gur, has fluctuated bp twees* 
L3ISC 
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two and three million tons during the last seven years and we calculate that 
it has averaged 2,358,000 tons since 1910. During the four pre-war years 
1910-14, the imports of sugar into India averaged 723,915 tons valued at 
Rs. 12.71 crores. During the four war years 1914-1918 they averaged 531,713 
tons valued at Rs. 13.48 crores. Of this by far the greater part was con¬ 
tributed by Java. The imports from that country direct and by way of the 
Straits Settlements for the four pre-war years averaged 563,196 tons valued 
at Rs. 9.64 crores. For the war period they averaged 482,654 tons valued at 
Rs. 12.14 crores. The other main source of supply is Mauritius which in the 
four pre-war years exported to India an average of 137,641 tons valued at 
Rs. 2.66 crores, and in the years 1914-18, 53.279 tons valued at Rs. 1.44 crores. 
In the four pre-war years India received from Austria-Hungary an average 
of 43,514 tons valued at Rs. 85J lakhs. The figures bring out clearly the fall 
in imports and the cause to which this is attributable, namely, high prices. 
If the average be taken over the whole period, the annual import is 628,000 
tons of sugar, which at present prices (October, 1920) would be worth almost 
53 crores of rupees landed in Calcutta. It is our opinion that it should be 
perfectly practicable to produce the whole of this in India itself, and that 
the great benefit to India and indirectly to the rest of the Empire which 
would accrue from the realisation of this ideal fully justifies the effort that 
will be necessary for its attainment. 

7. The extent of the effort necessary and the lines along which we consider 
Broad aspect of the problem. that it should be made will be set out in 

(a) Local conditions in Upper India, our succeeding Chapters, and the problem 
varies so much in the different parts of India that it is difficult to frame a 
comprehensive statement of it. Vorv briefly and very broadlv, however, we 
may state the main aspect of the problem as it has presented’itself to us as 
follows. Of the 2,718,000 acres which India has. on the average, devoted to 
cane during the past nine years no less than 2,034,000 acres or 75 per cent, 
have been provided by the three main Provinces of Upper Tndia, the United 
Provinces (50 per cent.), the Punjab (15 per cent.) and Bihar and Orissa 
HO per cent.). This is considerably more than the cane area of Cuba and 
about five times that of Java, while the United Provinces also surpass 
Java in the proportion of their total cultivated area on which cane is grown. 
The first of the two sugarcane maps of India which we publish with our 
Report best illustrates this concentration of India’s present cane cultivation 
in the great Gangetic plain and the contiguous districts of the Punjab. Here 
also arc to be found the main centres of the factory and refining industries j 
and here, therefore, we are convinced, must be sought a most important 
contribution towards the solution of our problem. A brief survey of the 
conditions obtaining in this tract may help to adjust the balance fairly between 
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its advantages and disadvantages. That its subtropical climatic conditions 
with their marked seasonal variations and their wide extremes of temperature, 
impose definite limitations on the yield of cane obtainable and on its quality 
is indisputable ; nor are we under any delusions that the high average yields 
of Hawaii ( and Java can be attained in Upper India. Yet even here circum¬ 
stances arc by no means wholly adverse, as the considerable area under thick 
canes in the United Provinces producing an average of 20 tons to the acre 
testifies. The climate of those Provinces and of Bihar and Orissa and to a 
less extent of the Punjab possesses a feature which is not usual in subtropical 
regions. This is the prevalence during the monsoon months from June to 
September of high temperatures combined with high humidity, a condition 
very favourable to the growth of cane, though unfortunately limited in its 
duration and effect by the high temperatures without humidity of the pre¬ 
ceding hot weather and the low temperatures of the succeeding cold season. 
So too the great obstacle to improvement presented by the extreme frag¬ 
mentation of agricultural holdings, -with which we shall deal at length in 
Chapter XIX, is counterbalanced not only by the cheapness of labour of 
which the large population in the tract is equally the cause but also by the 
excellence of much of the soil and the vast irrigation resources. A no less 
important asset is the existence of a large demand for sugar at the doors 
of the factory, which reduces the cost of marketing the finished product to a 
minimum. 


8. The effect of these various influences is brought out in the chart which 

we reproduce as the frontispiece to our 
() Jed upon cost of cane. Be; mil showing the comparative cost in 

1913 to six of the main cane sugar countries of producing a standard maund 
of sugar and placing it upon eacli country’s most important market. The 
figures for the high class gur tract of the United Provinces are, of course, 
assumed figures and we shall deal with the special difficulties of establishing 
a factory industry in that locality in Chapter XIX ; but the Bihar figures 
are a record of facts and they indicate that, despite the low quality of the 
cane crushed with its adverse effect on costs of manufacture, the cane necessary 
to turn out a maund of sugar was being purchased at a considerably lower 
cost than it was in Louisiana, Porto Bico or Hawaii. It is true that ore- 
war costs are no longer a safe criterion and that the prices now being paid for 
cane by the Indian factories are much higher than they were in 1913. But 
they have not risen proportionately so much as the price of sugar, and 
we greatly doubt whether the rise has been so marked as in other countries 
where the factories depend on purchased cane. Even in Java the cost to a 
factory of cultivating its own cane and delivering it at the mill has in the 
geyen years risen from 3.5 to 5 annas per maund, and the inclusive cost of 
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producing a maund of sugar from Rs. 4.3 to Rs. 8.1. A more accurate guide 
Would be the actual cost of growing cane to the Indian cultivator at the present 
a comparison of the profits accruing from cane and other competitive 
drops. Our attempts to secure reliable data from the various Provinces on 
these lines have not been successful owing to the impossibility of securing 
uniformity in the methods of estimation employed. After a careful exami- 
njation of the returns furnished to us, however, we conclude as a tentative 
estimate that the average cost to the cultivator in 1920 of growing the thin 
indigenous canes of Upper India is between 5 and 6 annas a maund, and that 
of growing the thick Paunda canes of the Bombay Deccan 8.1 annas a maund. 
This represents the actual cost of production and harvesting only, and does 
not include the cost of transport, which may be placed approximately at one 
anna per maund, nor any provision for cultivator’s profit. On the other 
hand, the calculation for Upper India is based on the low average yields 
Obtained at the present day, which do not exceed t;n tons of cane to the acre ; 
ahd the enhancement of those yields will reduce the incidence of cultivator’s 
costs per maund. And this, it need hardly be said, is the first object ue have 
in view ; for our primary consideration throughout has been the interests of 
the Indian cultivator. 

9. We should perhaps offer a word of explanation regarding the meaning 
Terms used and statistical periods we attach to certain terms in our Report 
ta ^ en - and our reasons for adopting them. In 

the first place, we should make it clear that when we speak generally of India 
we include also the geographically distinct Province of Burma and also Native 
States. We shall use the term “ net area cropped ” in the sense in which it is 
•used in the “ Agricultural Statistics of India ” to include all areas on which 
crops were sown, whether they came to maturity or not, but to exclude all allow¬ 
ance for double cropping ; that is to say, each cultivated field is included in 
each year once only, no matter how many crops may have been sown on it. On 
the other hand, the irrigable and irrigated areas on Government canals through¬ 
out India always comprise the sum of the areas irrigated m the two main 
seasons—the Jcharif or monsoon season and the rabi or cold weather season— 
irrespective of the fact that the same field may receive water during both 
seasons. We shall also generally use the word “ factory ” to signify a plant 
crushing its own cane and making sugar direct therefrom by the vacuum pan 
process as distinct from a refinery working on gur or some other intermediate 
product as its raw material. Our adoption of the word “ gur ” itself through¬ 
out the Report is in the interests of uniformity, and we trust that this reason 
will be accepted as adequate by those Provinces to which the word is strange 
and in which the same product is known as gul or jaggery. We plead the same 
justification, moreover, for adhering consistently to the standard or Railway 
maund of 82 f lbs. even when dealing with tracts in which the maund has an. 
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entirely different weight value. The standard niaund is the weight generally 
adopted hy the factory and refining industries of Upper India, and its use by 
the Railway administrations renders it familiar in commercial and industrial 
circles all over India. We might, it is true, eliminate every possibility of con¬ 
fusion by employing English weights as our medium of expression, but wo 
doubt whether their significance would bo readily understood, and whether 
most of our readers would not then be under the painful necessity of working 
out our figures in terms* of Indian weights in order to appreciate the argument 
correctly. As far as possible we shall attempt to meet the difficulty by includ¬ 
ing the English equivalents of weights expressed by us in standard maunds. 

We should further remove any appearance of inconsistency in the pre¬ 
sentation of our statistical information. It will be found that, while frequently 
we shall quote figures for the year 11)19-20, our averages will generally be for 
five or ten year periods ending with the year 19L8-19. This is not because the 
returns of 1919-20 are liable to minor corrections, for, if these were more than 
insignificant, we should be less justified in citing them separately than in incor¬ 
porating them into a periodical average. It is because statistics for the year 
.1919-20 are, as we write our Report, by no moans always available, the Irrigation 
Reports of the various Provinces in particular not yet having been published. 
We have, therefore, thought it best to base our average figures on a period for 
which returns of all kinds are reasonably complete and thus to enable valid 
comparisons to be drawn between one average figure and another. 


Scheme of the Report. 


10. We propose to preface our Report with a Chapter on the cultivation and 

manufacture of cane sugar in Java, since 
we regard a thorough insight into Java 
conditions as essential to a correct appreciation of the position in India. Our 
main Report is then divided into three parts, the first of which deals with the 
agricultural and irrigational aspects of the problem, the second with its manu¬ 
facturing aspects and the third with matters affecting the industry as a whole 
and its future organisation. As the problems in regard to the cultivation of 
cane and the possibilities of its extension differ so widely in different parts of 
India, we have thought it advisable to deal with these for each Province and 
Native State separately, and do so in Chapters ITI-XrV. In Chapter XV we 
discuss various agricultural questions of general application to all Provinces. 


In Chapter XVI we deal with the possibilities of other sources of sugar, such 
as the Date and Palmyra palms. These Chapters constitute Part I of the Re¬ 
port. In Chapters XVII-XX we deal with the important and complex problems 
regarding the manufacture of gur and sugar in this country. These Chapters 
constitute Part II of the Report. In Chapters XXI-XXV we discuss such other 
questions as the tariff on sugar, statistics and the organisation necessary for 
the development of the industry. These Chapters constitute Part EH of the 
Report. 



CHAPTER II. 


JAVA. 


11. As we shall have frequent occasion throughout our Report to refer to the 
Acknowledgments. valuable information we obtained during 

tour in Java and its applicability to 
Indian conditions, we propose in this Chapter to give a brief description of the 
organisation and methods which have brought the sugar industry in that island 
to its present dimensions and importance. We wish here to acknowledge our 
special obligations to Mr. S. J. Hirscli, President of the Board of the General 
Syndicate of Sugar Manufacturers in the Netherlands Indies, who scrutinised 
the draft of this Chapter and made a number of valuable suggestions which 
have been incorporated in it. It is to him also and to Mr. E. T. Campbell, 
Senior Partner in the firm of Messrs. McNeill and Co., Semarang, that we owe 
permission to reproduce the admirable photographs which will be found at the 
end of this Report (Plates 9-16) illustrating the efficiency of Java methods both 
in field and factory. 


12. The political and economic interests of the manufacturers of sugar in 

Organisation. Java are lo ° ked after b >' the “ Algemeen 

Syndicaat van Suiker fabrikanten in 

Nederlandsch-Indie ” (General Syndicate of Sugar Manufacturers in the 
Netherlands Indies) which has its headquarters at Soerabaia, and the agri¬ 
cultural and manufacturing interests by the “ Vereeniging het Proefstation 
voor de Java-Suikerindustrie ” (Research Station Association of the Java 
Sugar Industry). These two bodies work in close conjunction, (as is shown by 
the fact that the Chairman of the Boards, or executive committees, of both is 
the same) and possess separate but parallel organisations. Whilst the great 
majority of the manufacturers of sugar in the island are members of both 
bodies, there are a few who are members of one and not of the other and some’ 
who belong to neither. Neither the Syndicate nor the Association receives 
any financial assistance from Government ; and we believe we are correct in 
stating that all research work in connection with the sugar industry in Java 
is now carried on only by the latter body, the Government Agricultural De¬ 
partment devoting its attention entirely to other products. 

14 
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/ 13. The work of the second association was of special interest and importance 
(a) The General Syndicate of Sugar 1° US ; and all that we need say in re- 
Manufacturers. gard to that of the General Syndicate of 

Sugar Manufacturers is that the Syndicate acts as the channel of communica¬ 
tion between its members and the Government in regard to the relationship 
of the factories to the holders of the land, the imposition of an export duty 
and similar matters. Its organisation, however, is of sufficient interest and 
importance to the Indian industry to warrant a brief description. It is main¬ 
tained by a levy on each constituent factory or plantation of 1.25 guilders per 
bouw of cane cultivation within a limit of area of 1,750 bouws. It is proposed 
to enhance this contribution in 1921 to 1.45 guilders* per bouw. The powers 
and functions of the Syndicate are shared between three bodies—the Board, 
the Assembly of Members and the Council of the Syndicate. Of these the real 
executive authority is vested in the Board, which is subject only to the general 
financial control of the Assembly of Members, a body the constitution of which 
is sufficiently explained by its title. It is presided over by the President of 
the Board and meets twice a year to fix the annual contributions of members, 
to sanction the annual budget and to pass the Board’s accounts i but it may 
be convened more frequently on the initiative of the Board itself. The func¬ 
tions of the Council of the Syndicate are purely advisory ; but great weight 
is, we were informed, attached to its advice by the Board, and naturally so 
in view of its eminently practical and representative character. We should 
explain that the jurisdiction of the Syndicate (as also that of the Research 
Station Association) throughout Java is divided territorially into sixteen 
departments, the limits of which approximately coincide with those of the 
Residencies, administrative units of Government corresponding with what are 
known in India as Commissioners’ divisions. Each of these sixteen local 
departments has its own Board and its own bye-laws, though these must be 
approved by the Central Board. The business of the departmental Board is 
to look after the strictly local interests of all factories within its jurisdiction 
which are members of the Syndicate, and, if necessary, to represent those 
interests to the local officers of Government. All other matters are beyond 
its scope and must be referred to the Board of the General Syndicate. The 
chairman of a departmental Board is always the manager of one of the factories 
within its jurisdiction ; and it is the sixteen chairmen of these Boards who 
collectively form the Council of the Syndicate' on the one hand and the Council 
of the Research Station Association on the other. Half the elected members 
of the Board are chosen by the Council, the other half being chosen by the 

•The standard value of the guilder is Is. 8 d. or | th B of the present standard value of the 
rupee. In view of the depreciation of the rupee, however, we have taken the guilder throughout 
our Report as the exact equivalent in value of the rupee. 

One bouw ss If acre*. 
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Assembly of Members which also appoints the President of the Board. In 
addition to the elected members, however, the representative of any concern 
or group of factories which supplies more than of the total annual con¬ 
tribution to the Syndicate is entitled to a 4 seat on the Board, if he chooses to 
claim it. The number of members of the Board is not, therefore, fixed ; but 
in 1920 it was sixteen. Normally the Board meets once a month, and three 
members, including the President, form a quorum. Between meetings thg 
business of the Board is transacted by the President assisted by a permanent, 
paid staff. Questions of policy and proposals for action are circulated by the 
President to the members for opinion and advice ; on receipt of which he 
decides, with due regard to the importance of the matter under consideration, 
whether to bring it before a meeting of the Board or to settle it on his own 
responsibility. Both President and elected members hold office from year to 
year only ; and they are not necessarily experts in any particular branch of 
the sugar industry. Mr. Hirsch, for instance, who held the office of President 
in 1920, is a distinguished member of the legal profession. 


(b) The Research Station Association. 


14. The Research Station Association of the Java Sugar Industry consists 

of three departments, an agricultural 
department located at Pasoeroean and 
chemical and engineering departments located at Semarang in Eastern and 
Central Java respectively. These scientific departments into which the research 
work of the Association is divided must, of course, not he confused with the 
territorial departments, into which the jurisdiction of the Association (in com¬ 


mon with that of the General Svndic 


is 


divided. (See paragraph 13 above). 


Since 1912 all sub-stations of the Association have been abolished with the 
exception of that at Cheribon in West Java, as it was considered advisable to 
centralise the scientific work. The funds for the work of the Association are, 
like those for the Syndicate, provided by contributions from factories and 
plantations which are levied at the rate of 41 guilders per bouw for the work 
of the research station and an additional half guilder, if there is a group adviser 
in the group to which the factory belongs, and the factory wishes to have the 
benefit of his advice. The functions of the group advisers are explained below. 
Each factory or plantation thus makes a total contribution of 5 guilders per 
bonw, but here also the maximum area in each case on which this contribution is 
levied is 1,750 bouws. We understand that the question of enhancing this con¬ 
tribution is now under consideration. The total amount expended by the 
Association in 1919-20 was 1,200,000 guilders. 

15. In addition to the research buildings the department at Pasoeroean com¬ 
prises seme 25 bouws of land for experi¬ 
mental purposes, which it takes up on 
lease every year from the native owners 


fij Pasoeroean — 

(a) The Headquarters organisation . 
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under the usual terms. The executive charge of the department is vested in 
a Director who has an Assistant Director and a Secretary to relieve him of 
routine work and thus to enable him to find the time necessary to correlate 
the work of the scientific sections, to lay down in consultation with the chiefs 
of the different sections the lines of work which should be taken up and to study 
and draw conclusions from the experiments carried out on the factory and 
plantation lands under the supervision of the group advisers. The scientific 
work is carried out in the following sections, the head of each of which is recruit¬ 
ed from Holland—physiology, agrogeology (including chemical analysis of 
soils), cane breeding, bacteriology, statistics and field experiments. The staff 
of the department formerly included an entomologist and a mycologist, but these 
are no longer considered necessary as it is held that proper methods of cultiva¬ 
tion and the introduction of good varieties are the most important factors in 
the control and elimination of diseases. The Director and Assistant Director 
tour when necessary ; whilst the head of the section which deals with field ex¬ 
periments is principally a touring officer. The heads of the other sections only 
visit factories and plantations when necessary for their investigations. 

Broadly speaking, the aim of the work which is carried on at Pasoeroean 
is to ensure that the right variety of cane is grown on the right soil, to evolve 
varieties which will combine hardiness with a heavy yield and to secure control 
and elimination of disease by proper methods of cultivation. In regard to 
the second of these, it should be mentioned that at present some of the varieties 
of cane grown in Java are apt to be weak. In countries where cultivation is 
less careful than in Java they would be liable to disease. The intensive system 
of cultivation which is followed is so expensive that heavy yields are essential ; 
and a certain degree of weakness is therefore tolerated, but efforts are made 
to overcome it by careful adaptation of cane to soil and attention to methods of 
cultivation. . • 

16. The necessary link between the department and the factories and planta- 
(i) The field staff. ti ; on f is finished by officers of the Asso¬ 

ciation known as group advisers who hold 
local charges directly under the control of the Chief of the Field Experiments 
Section at Pasoeroean. There are now eleven of these officers in all, each of 
whom has from 10 to 20 factories or plantations in his group. They are recruit¬ 
ed in Holland and are passed students of the Agricultural High School at 
jWageningen or graduates in pure science such as botany. Graduates in some 
science connected with the sugar industry are preferred as group advisers when 
it is possible to obtain them. In addition to being the medium of communica¬ 
tion to the managers of factories and plantations of all the information pub¬ 
lished by the department the group advisers advise managers in regard to such 
Wise p 
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znatteis as the naming of ■varieties and plants and the diagnosing of co mm on 
diseases. They are resi>onsiblc lor tine collection of the local information re¬ 
quired at Pasoeroean regarding soils, climatic conditions, methods of cultiva¬ 
tion and varieties of cane grown by different factories in different soils. They 
make soil surveys and soil maps ot all the estates in their group, thus enabling 
the headquarters stalf to make investigations and draw conclusions on the 
different subjects under study and consequently to distribute new varieties 
of cane to the best advantage. Important as these duties are, the chief work 
of the group advisers is the conduct of experiments on factory and plantation 
lands. At least one series of experiments is carried out on the lands of almost 
every factory. The cost of these experiments is borne entirely by the factory 
which receives no assistance from Pasoeroean beyond the services of the group 
adviser. The factories are, however, seldom, if ever, involved in any expense, 
as the crop of cane obtained from the experimental plots is almost always a 
good one, and the knowledge obtained from these experiments compensates for 
any extra labour required to conduct them. The plan of the experiments is 
carefully worked out by the departmental staff and no deviation from it is 
allowed, when accepted, though the managers of the factories are quite free 
to decide whether they will cany out the experiments recommended or not. 
The results are sent to Pasoeroean where they are tabulated and discussed, 
the conclusions of the whole series being published in the records of the Research 
Station Association. The most important experiments are the trials of new 
varieties, but other subjects at present under investigation are comparison of 
the value of seed from different sources, such as hill nurseries and plantations 
in the plains, the possibility of reducing the number of sets required per acre, 
the depth at which sets should be planted on different soils, the best width 
between rows, the possibility of replacing sulphate of ammonia by other 
manures, the amount of nitrogenous manure per bouw required for every field, 
the necessity for phosphatic manures, the best time for applying manures and 
the use of the waste products of factories as manure. 


17. 


There are at Scmarang, as already stated, two departments, chemical and 


(ii) Semarang. 


engineering, which are independent of 
each other and have each its own direc¬ 


tor assisted by a secretary. They have as joint administrative head a vice 
president of the Research Station Association. The work of the chemical 
department is carried on in two sections, one of which is devoted purely to 
scientific and analytical research and the other to technological research and 
questions regarding the chemical conti'ol of factories. The engineering depart¬ 
ment is also composed of two sections, each under a Head Divisional Chief. 
The work of the first of these is carried out in the following four sub-sections— 
consulting, technical research, mill control and office,—the Chief of the last 
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df thSse being the secretary of the department. The second section ; is entirely 
devoted to electrical work and is directly under its Head Divisional Chief. 
The Heads of the departments and sections and their assistants are recruited 
from the Technical High School at Delft in Holland. There is no intermediate 
link between the departments at Semarang and the factories, as is the case 
with Pasoeroean. The Factories correspond directly with the station and the 
advice and assistance of the staff of the consulting sub-section and 
electrical section of the engineering department are always freelv at 
their disposal in the factories themselves. The time of the staff of 
the consulting sub-section is, in fact, mainly taken up in visits to 
the 1 factories with reference to such matters os mechanical troubles, 
alterations and extensions of installations and alterations in parti 
cular machinery. Amongst the subjects at present under investigation by the 
engineering department may be mentioned the briquetting of megasse, the be 
haviour of megasse under pressure, the best methods of taking samples of juice 
for mill work, and the best methods of driving crushing mills by electricitw 
The two departments publish not only fortnightly figures of the working of the 
factories, both on the chemical and engineering sides, but also a complefc 
synopsis of these results at the end of each season for the benefit of the mem 
hers of the Research Station Association. The extraordinary completeness of 
this synopsis is a point to which we would draw special attention in view of the 
reluctance we have observed on the part of some factories in India to allow 
the results of their working to be known outside the factory. The members of 
the Research Station Association in Java realise that nothing but mutual benefit 
can result from the publication of the fullest information of the working of nil 
factories. We would mention that any factory can send its daily crashing 
figures to the mill control sub-section of the engineering department, which 
works them out at once and returns them with any advice which may appear 
called for. Evidence of the up-to-date character of the Java organisation is 
furnished by the fact that all the calculations in the engineering departmenf 
are carried out with the aid of electrically driven calculating machines. 

18. The success of the sugar industry in Java is undoubtedly largely due b. 

Relationship of factories to landhold- the possession by the factories of entire 

r *’ agricultural control over the leased binds 

{a) Legal provisions afetting leases. wh i ch supp]y them with cfln(i Tt|( . 

arrangements between the factories and the landholders are, in fact, a surviv.il 
of the culture system introduced about 1833 by the Governor-General. Van d<w 
Bosch, though the compulsion underlying that system has long been eliminab d 
No person'who is not a native of Java can acquire land outright from a native ; 
and the factory lands are therefore held under leases, the terms of which nr-' 
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regulated by an Ordinance of the Netherlands India Government, Staatsblad 
No. 88 of 1918, which has now superseded the previous regulations embodied in 
Staatsblad No. 240 of 1900. Its main provisions may be briefly summarised. 
Leases for longer than 211 years are forbidden. When the lease is for a period 
of more than 34 years the factory has to pay the minimum rent fixed by the 
Ordinance. Each factory operates under a license from the Government of 
Netherlands India which restricts its concession to a specified number of villages 
within which it is permitted to take up for cane a specified total area, provided 
that in no village or hamlet may the fraction of the total cultivated area leased 
in any one year exceed one-third. Subject to these limits, the factory makes 
its own arrangements with the villagers. Tn doing so it utilises in tracts in 
which the communal land tenure obtains the good offices of the village head¬ 
man, an official of great influence in his village who often receives a small com¬ 
mission in proportion to the area obtained. The terms of the lease are scru¬ 
tinised by a Controlleur, an officer whose status corresponds roughly to that 
of an Assistant Collector in India, before whom both parties to the lease arc 
bound to appear in person. Registration of the lease is refused unless he is 
satisfied that it lias been entered into voluntarily, but an appeal lies to the 
Assistant Resident, who corresponds to a Collector in India, from his decision. 


19. Until 1918 the factory could lease land at any rates agreed upon between 


[b) Rent*, premia and advances. 


it and the commune or individual land¬ 
holder. Under the Ordinance of 1918 


minimum rates have been fixed by the Government in respect of those lands 
only which have been classified at Settlement as rice lands, the rates being based 
on the assumed net profit obtainable from the one rice crop and two-unirrigated 
crops which might have been grown during (he 18 months for which the land 
is occupied for cane. To this is added an amount which varies from 2 to 
guilders per bouw for restoring the laud to its original condition. The value 
of rice taken for the purpose of these calculations is the average market price 
of the previous ten years. At the time the Ordinance was passed these rates 
were above those prevailing, but, owing to the great rise in the price of sugar 
and of rice during the last two years and its reaction on rents, they are now in 
many cases considerably below those which are actually paid. The minimum 
rates fixed by Government are subject to revision every five years. If the lease 
is for less than two years, an advance can be given by the factory, but not more 
than 15 months before possession is taken of the land. For leases of 2 to 34 
years’ duration an advance may be given to an amount not higher than the 
rent for one planting period ; but it may not be given more than 15 months 
before the 1st January of the year in which possession will be taken of the land; 
No advance may be made, but payment of a premium is permitted,'if the lease 
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is for more than 31 years. The minimum rent of land per bouw is now about 60 
guilders per annum or 90 guilders for the cane season. The land revenue, 
which averages about seven guilders per bouw for rice land but is subject to 
revision every ten years, is paid by the villager who leases the lands. 

20. It should be mentioned that throughout Java, but more especially in the 

Eastern Regencies, the land in many 
(e) The communal 'enure and its effect. .... , , T , 

M villages is communal property. In most 

cases this means nothing more than that the land is held in individual owner¬ 
ship but cannot be transferred permanently or temporarily to anyone but a 
member of the village community, without the consent of at least two-thirds of 
all the members. In some villages, however, re-distribution is made annually 
or at longer intervals by the whole village, theoretically with reference to the 
capacity of each family in the village to cultivate the area allotted to it. Dis¬ 
putes are settled by the Oontrolleur. It would appear from the statistics pub¬ 
lished by the Netherlands India Government that communal property is dis¬ 
appearing and that this tendency is particularly marked in villages of which 
the land has hitherto been shared out afresh every year. In such villages the 
tendency now is for the land to be re-partitioned biennially or not at all, in 
other words, even in communal villages the greater part of the land continues 
in the possession of the same persons, although the ultimate communal owner¬ 
ship remains. The communal tenure in villages where redistribution is still 
practised has the advantage from the point of view of the factory that it enables 
the village community to provide elsewhere for a recalcitrant villager who is 
unwilling to lease his land to a factory and would thus prevent it from culti¬ 
vating a compact block of land. The average holding in Java is less than one 
bouw, so that the asrreement with each landholder is for less than one-third of a 
bouw per year. This moans that, but for the communal system, a factory 
leasing an area of 1,200 bouws, which is the average, would have to enter into 
more than 3,GOO separate agreements. In actual fact, where the communal 
system prevails, as it does in the tracts in which most of the factories are operat¬ 
ing, the leased area of each village is taken up in a compact block comprising 
the shares of it may be as many as GO individual landholders. The agreements 
of each village are embodied in one list, so that the factory in reality enters into 
some GO agreements only. 

21. An important feature of the Java system is that, although the land is 
(A) Period of occupation by the fac- leased for lengthy periods, it is actually 

fnT,/ " only occupied by the factory during the 

period required for cane growing, i.e., from 14 to 18 months. As soon as the cane 
is cut the commune or the individual landholder resumes possession. Under the 
Ordinance of 1918 the factory is. required to hand the land back in the same 
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c^flition in wfcich it (wias taken over, Le., the land should be cleared and levelled 
and the ^boundary marks of the plots restored ; but, as in practice this is done 
by. the villagers themselves, the Ordinance prescribes that in the minimum rate 
shall be included a fixed amount for this purpose. This varies according to 
local circumstances, as already stated, from 2 to 1\ guilders per bouw. Com¬ 
petition between existing factories for land is impossible under the Govern¬ 
ment regulations, as no new factory can be erected without a license from Gov¬ 
ernment. This has long been refused in West Java, and for some time past no 
new factories have been permitted in Central or Eastern Java in order to pre¬ 
vent any further reduction of the area under food crops. 

22. One of the most striking features of the work of the Java plantations is 

Method of'cultivation. tllc careful attention given to the supply of 

(a) Supplu of sets. sets f° r planting new cane. The planters 

have still a lively recollection of the havoc 
wrought by the scroll disease and now do all in their power to ensure that only 
sound and vigorous sets are used for planting. Their material is derived from 
three sources. Hill sets (berg bibits) are immature canes of six to ten months 
growth which have been grown in nurseries on the hills at altitudes varying 
from 1,000 to 3,000 ft. Those are taken either direct to the factory fields or to 
plantations in the plains for the growth of plains sets (vlakte bibits). The 
plains sets are, like the hill sots, derived from immature canes six months old, 
but are grown in plantations at lower altitudes and nearer the factory lands 
when not actually grown on the latter. All the hill nurseries and some of those 
in the plains are devoted entirely to the production of sets for sale. The third 
source of supply is the tops of ripe canes which have been cut for milling in 
the factory. Many factories have nurseries of their own from which they 
supplement the supply obtained from those devoted solely to raising seed. 
Plains sets are treated in two ways. Either the whole cane is cut after six 
months growth and used for planting, each young cane producing at least two 
but more generally three sets, or the top only is cut off to provide one set. 
The rest of the cane is then left standing for a period of 10 to 45 days when the 


whole is cut for sowing, each set being cut so as to consist of one or two young 
shoots, the leaves of which are cut and trimmed to prevent the set drying by 
transpiration before the roots develop. Such sets are known as rajoengans. 
When they consist of one shoot only they are from 35 to 45 days old and are 
planted upright. Two Shooted rajoengans, which are as a rule younger, are 
planted in a sloping position with the cane completely covered but with the ends 
of ’both shoots well above the ground. Rajoengans are generally used for the 
middle and later sowings and give as good a crop as when other sets are used. 
This method is followed only by factories which have nurseries of their own, 
owing to the difficulty in transporting sets of this kind. 
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it will be understood that it is an expensive matter to plant large areas 
of cane on factory lands with sets brought long distances from the hill nurseries. 

1 st ’ thei 'f torc ’ some of the new cane on factory land is always planted with 
sets from lull nurseries, the tendency of late in some districts lias been to rely 
less on the latter and to plant larger areas of cane from sets obtained from 
the nearer nurseries which have themselves used hill sets. This tendency is 
specially marked in the Djokjakarta tract which is favourably situated climati¬ 
cally and where only 4 per cent, of the area under cane is now sown with seed 
from hill nurseries against 66 per cent, from plains nurseries and 30 per cent, 
from tops of cane milled in the factory. In the remainder of Java the corres¬ 
ponding proportions in 1918 were 35, 31 and 34. The quantity of sets required 
to plant one bouw of new cane is about 3J to 4’- tons, and in 1919 the cost of 
sets from the hill nurseries amounted to 90 guilders per bouw (that is, 51 
rupees per acre) against 40 guilders (or 23 rupees per acre) for sets from those 
in the plains. It is thus a very heavy item in expenditure and one that appears 
likely to increase. The cane from which sets are obtained is planted in Novem¬ 
ber and December. It is cut at the sowing season in June and July when it is 
six months old. As one bouw of seed cane may give in six months sets for 
eight bouws of new cane which can be sown at once and in another six months 
give sets for 64 bouws, it will be seen that after two years sets of any new 
variety it is desired to extend are available for 4,096 bouws. The speed with 
which new and better varieties of cane have replaced old ones during recent 
years in Java is thus accounted for, though it is not quite so rapid as the above 
figures would indicate, as, when a promising cane has been evolved, it has first 
to be propagated and tested at the Research Station for sucrose content and 
purity of juice and its ripening period ascertained, which takes three years. 
At the end of that period small parcels are sent out to factories with the request 
that the cane should be multiplied. In the case of very promising varieties 
these parcels are sometimes sent out after two years. In the event of the tests 
at the Research Station turning out well a supply of sets is in hand for further 
work. iWe were informed that five years are the minimum required to establish, 
a good nbw cane over five to six thousand bouws. 


23. Before passing on to the subject of varieties a word should be said re< 
tl) p r e p .r,ti„ 8 ar< 1ing the preparation for planting of thg 

tops ot the ripe canes used for mdbng in 
the factories. Those are collected in the fields when the canes are cut and are 
taken to sheds which are often of a permanent character. If a permanent shed 
is not available, a temporary thatched shed is erected near the field for which 
the cane is to be used. In this the leaves are carefully removed and the buds 
inspected, tops with injured or faulty buds being rejected. The sound tops 
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each of which forms one set are then cut at both ends so as to leave three or at 
the most four healthy buds. The sets thus prepared are taken in baskets to 
the fields and planted. In one instance we noticed that the ends of the sets 
were dipped in tar before planting as a protection against pests. It is, how¬ 
ever, more usual to dip the baskets of sets in Bordeaux mi xture. 


24. The varieties of cane grown in Java have undergone much change during 
fcj Varieties recent years. The earlier Chunni crosses 

made by Dr. Kobus and his co-workers, 
which were so successful owing to their almost complete resistance to sereh, 
have almost disappeared. Whilst resistance to sereh is as important a quality 
as ever, the intensive methods of cultivation have njade it imperative that 
heavy yielding varieties should be grown. As we have already stated, in addi¬ 
tion to the work which is done at Pasoeroean, many factory managers and 
owners of nurseries have taken up with enthusiasm the work of producing and 
selecting new seedling canes and have achieved remarkable success. In fact, 
most of the varieties we saw on factory land during our visit ivere selections 
from crosses made by factory managers and planters. New canes are sub¬ 
jected to very thorough tests by the staff of the department at Pasoeroean, and, 
if any cane shows undoubted superiority, it is recommended Avhatever its origin 
may be. The rapidity with which the variety EK. 28, which was produced by 
a factory manager, Mr. Emil Karthaus, has spread in the Djokjakarta tract, 
where in 1920, 50 per cent, of the total area of cane was under this variety as 
against 2 per cent, in 19.15, shows that no time is lost by planters in taking up 
a new cane which is found suitable for a particular tract. We give below a 
table showing the percentages of the cane area in Java planted with the different 
varieties of cane in 1912, 1919 and 1920 :— 




Cane. 



Percentage of 
whole area, 
1912. 

Percentage of 
whole area, 
1919. 

Percentage pf 
whole area, 
1920. 

247 B. ... 



.1 • 


54 

29 


26 

100 P. O. J. 


... 

... 

... 

32 

16 


10 

B. K. 28 



• I » 

... 

II * 

23 


32 

D. 1. 52 


Ml 


... 

m 

13 


11 

E. K. 2 


... 



... 

6 


6 

OOP. 

IM 

... 


... 

... 

4 


3 

Tjep 24 

Ml 

II. 


... 


1 


1 

S. W. 8 



... 

... 

... 

1 


2 

OtUar varieties 

... 

- 


... 

14 

7 


6 
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With one exception, 100 P. 0. J. which is a Research' 

Station at Pasoeroean, all the varieties in the above list were originally produced 
on factories or plantations. The diminution in the area under the well- kn own 
varieties 247 B, commonly known in India as J. 247, and 100 P. 0. J. is very 
noticeable. 

25. The excellence of the methods of cultivation in use on cane lands in Java 

(d) Held methods. has lon « been recognised. The trench 

system known as the Reynoso system is 
in general use on all factory lands. Cultivation is still carried out almost entire¬ 
ly by hand labour and little progress has been made up to the present in the 
adoption of mechanical methods. Almost the only crop rotated with cane is 
rice, and the land is taken over from the cultivators immediately after the rice 
crop has been harvested in April and May. The first step taken is to construct 
drains. These are of two kinds, deep drains 2 feet wide and 1^ to 2 feet deep 
and shallow drains 1 foot wide and 1 foot to feet deep. The shallow drains 
run into the deeper ones. Where the land has exceptionally good natural drain¬ 
age, the deeper drains are dispensed with. On such lands the shallow drains 
are made 30 feet apart, but when used in conjunction with deeper drains on land 
with poor natural drainage they are sometimes closer and may even be only 12 
to 15 feet apart. The larger drains are 120 feet apart. This procedure results 
in a highly efficient system of drainage, and without it it would not be possible 
to grow cane on much of the land in Java. A plan of a typical field as drained 
in Java is reproduced on the opposite page. A prominent feature of the cane 
cultivation is the rapidity with which land is prepared for cane planting. The 
structure of the soils is such that they do not pack and dry into a hard mass 
when worked wet as happens with the soil of the Gangetic plain ; and no harm, 
therefore, results from working wet land. Immediately after the construction 
of the drains is completed, the making of the trenches is begun. These are 
made between the smaller drains and are thus 12 to 30 feet long. The standard 
dimensions are 4 feet from centre to centre, 1 foot in depth and a little less than 
2 feet wide. After the trenches are made, the soil at the bottom is dug to a 
depth of six inches. The trenches are made gradually as the rice crop is remov¬ 
ed and no preliminary ploughings are given. On an estate planting 1,600 bouws 
of cane, 50 per cent, of the area would be prepared between April 1st and May 
1st. The planting season lasts from May till October, but the best results are 
obtained by planting in June and July. The sets are sown some six to eight 
weeks after the trenches are made and, as a rule, parallel to the sides of the 
trenches and only a few inches apart. In some cases the sets are planted at 
a greater distance from each other than this and at right angles to the trenches, 
being placed in small holes separated from each other by little dykes. The 
L3ISC D 
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object of this method is to save water, and it is, therefore, adopted where irri¬ 
gation facilities are limited or it is desired to avoid putting too much water on 
heavy soils. The sets with young shoots are, as already stated, planted in a 
sloping position. Other sets are planted at a very shallow depth in the trenches 
and are often not completely covered with soil. As soon as the canes are 
planted, they are irrigated, the drainage channels being used as irrigation 
channels. The rainfall • in the cane growing tracts varies considerably but 
almost everywhere the facilities for irrigation are limited. The water require¬ 
ments of the cane crop have been very carefully worked out and cane is conse¬ 
quently grown with the minimum of water necessary. The early irrigations 
after planting are very light and water is merely splashed on the trenches which 
are not flooded as in India. These light waterings are repeated at intervals of 
a few days until the cane is ‘established. "Weeding and shallow cultivation are 
done as required and, as the young canes grow, the trenches are gradually filled 
in. The canes are always thoroughly earthed up. This is done in three opera¬ 
tions from October to December for canes which are planted in June. 


26. Sulphate of ammonia is the usual form of manure. In some soils which 

are deficient in phosphorus superphos- 


(>:) Manures. 


phate is necessary, but its use is not ex¬ 


tensive. Potash salts are not used. W r e were informed that the economic 
optimum for most Java soils as worked out at Pasoeroean was 400 pounds of 
sulphate of ammonia per acre, approximately 80 pounds of nitrogen. Many 
factories have worked out the economic optimum for themselves, and the amount 
of sulphate of ammonia applied to some lands is as high as 550 pounds. The 
manure is applied in a somewhat unusual manner, being placed in small holes 
in the bottom of the trenches on both sides of the young plant, and covered with 
soil. Two doses are generally given, three and seven weeks after planting ; 


but, if a larger quantity than 400 pounds per acre is applied, there are three 
doses, three, seven and eleven weeks after planting. In one instance we found 
that on dry soils of coarse structure which contained 40 per cent, of coarse 


sand molasses was being used with good results at the rate of about 1,500 to 
2,250 pounds per acre. This was said to effect a great improvement in the 
capacity of the soil to retain water. 


27. As the cost of production of cane in Java is a point of great importance in 

Cost of production of cone. discussing the possibility of adopting the 

Java methods in India, we give below a 
table containing two typical sets of figures which were supplied to us in Java 
and also, for purposes of comparison, the costs of improved cultivation on the 
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Government farms at Shahjahanpur in the United Provinces and Manjri in the 
Bombay Presidency. 



Java. 

ISDIA. 

(A). 

(B) 

Shahjahan- 

pur. 

Us. per acre. 

Manjri. 

Rs. per acre. 

Guilders 
per bouw. 

Us. per 1 
acre. 

Guilders 
per bouw. 

Us. per 
acre. 

Bent ••• 

900 

61 1 

90-0 

51-4 

30-0 

80.0 

Cultivation including irriga- 

160-3 

91-4 

1700 

67-1 

95-0 

92-25 

tion. 







Manure 

180-0 

102-8 

120-0 

68-6 

100-0 

128-25 

Seta 

800 

. 45 ? 

100-0 

57 1 

30-0 

320 

Cutting and transport to fac- 

600 

343 

45-6 

26-0 

30-0 

33-0 

tory. 







European supervision ... 

15-0 

8o 

lo'O 

S-5 

) 







r 15*0 

150 

Native supervision 

4-0 

2-3 

4-0 

2.3 



Total 

o 

6b 

if 

336-1 

514-6 

311-0 

30C-0 

380-5 

4 

fI’icols per 

Maunds per 

•fPicols per 

Maunds per 

Maunds per 

Maunds per 


bouw. 

acre. 

bouw. 

acre. 

acre. 

aero. 

Yield of cane 

1,200 

1,133 ! 

1,139 

1.075 

838 

1,069 

Cost of cane in annas per 


4-75 


4-63 

6-73 

570 

mauud. 





i 



f 1 Picol = 136 lbs. 


The first set of figures of the cost of cultivation in Java given in the table 
above were supplied to us by a group adviser, as were also the first set of 
figures for yield of cane. The second set of figures for cost of cultivation were 
supplied by a factory manager, but the yield of cane in this case has been 
obtained from the statement published by the statistical section at Pasoeroean, 
which shows the average acreage and outturn results of 177 factories, repre¬ 
senting 90 per cent, of the area under cane for the harvest of 1918.'* The’ costs; 
and yields of cane at Shahjahanpur and Manjri were obtained from the records 
of the Sugarcane Research Stations at those places. It should be pointed out 
that the high cost of supervision they show is the direct consequence of their, 
experimental objects, and under this head there is no really valid comparison. 

* J. Van Harreveld, Statistiek van do verbreiding on productio der rietsorten in Oogst, 1918. Land bouw kundtgo 
rie, 1930, No. 2. 
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The following statement shows the average yield of cane and sugar per 
acre in 1918 for the 177 factories mentioned above as calculated at Pasocroean. 


No. of factories 

submitting returns. 

Sta ndard maun ds 
of caue per acre. 

Standard maunds 
! of sugar per acre. 

Percentage of 
standard museovada 
sugar i-i cu;<\ | 

Percentage of fibre 
in cane. 

177 

1,075 

126-5 

11 7 

121 


The figure of outturn of sugar per acre given in this statement differs from 
that given by Dr. Prinsen Gecrlig in the issue of the International Sugar 
Journal for June 1920, which is the equivalent of 118 maunds of sugar per acre. 
The reason for this difference is that Dr. Prinsen Gocrlig’s figure is for 100 
per cent, sugar obtained by the factories, whereas the outturn in the state¬ 
ment is that of available standard muscovado, i.c., the amount of sugar calculat¬ 
ed as standard muscovado which it is possible to obtain. All tlie results of the 
Java field experiments and some of the factory results are stated in this way. 


28. At the present time the supervision of the agricultural branch of factory 
_ work is cntirclv European. An iinport- 

ant part of the European staff is recruit¬ 
ed in Holland and many of them are graduates of the Agricultural High School 
at Wageniiigen or of the Technical High School at Dell't. We were informed 
that, wherever possible, young chemists are recruited from Holland and 
employed in the factories for three or four years. They are then offered the 
opportunity of going out on the plantations as assistant plantation managers, 
and their chance of promotion to the post of factory manager depends on their 
ability to master the agricultural side of the work. It is difficult to gauge tho 
scale of salaries of chemists, engineers and agricultural overseers, as, in addi¬ 
tion to free quarters, free medical attendance, and in some cases conveyance 
allowances, their salaries are supplemented by a generous bonus system. The 
scale of pay ranges from Rs. 200 to Its. 000 for chemists, from Rs. 200 to Rs. 700 
for engineers and from Rs. 250 to Rs. GOO for field overseers. All these parti¬ 
cipate in a bonus amounting in all to from six to eight per cent, of the net 
profits of the factory. The share of the senior field overseer would amount to 
3 or 1 per cent, of the net profits, and some indication of the possibilities may 
be realised from the fact that in 1919-20 this meant an addition of Rs. 20,000 
to Rs. 40,000 to the emoluments of an overseer working in a good factory. It 
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should of course be remembered that the circumstances of that year were ex¬ 
ceptional. It has already been mentioned that the Research Station Associa¬ 
tion is in no way a Government institution. Frequent interchange of officers 
between its departments and the factories is thus possible and a successful 
group adviser has every prospect of obtaining a highly paid post in a sugar 
company. A note worthy feature of the organisation of the sugar industry 
in Java is the great importance which is attached to the possession by all the 
higher officers of a factory, whether chemists or engineers, of knowledge of all 
branches of factory and plantation work. 


Factory work. 

(a) Delivery anil at’limy of tie cans. 


29. The efficiency which, as will be evident from the preceding paragraphs of 

this Chapter, has been brought to bear 
on the agricultural side of the sugar in¬ 
dustry in Java is equally apparent in the 
factories. We were greatly impressed by their up to date character. The 
machinery is of the most modern kind and tiie roominess and cleanliness of 
the factories conduce to high efficiency. There are in all 186 factories in Java. 
Of these the number which submit returns to the Research Station Association 
varies from 138 to 145, but only 77 to 100 include information regarding their 
engineering work. It is on these returns that the information which follows 
is based. The crushing season is considered to last from May to October, but 
it begins and ends at different times in different parts of the island. Some 
factories start work at the beginning of April and others do not close until the 
end of November ; but the average length of the season for all factories is 126 
days, that is, just over 4 months. 


The cane comes into the factory on trucks containing from six to eight tons. 
These are run alongside the carrier and the contents are hoisted bodily from 
the trucks by means of an electric cane and deposited on a sloping platform 
from which they are fed to the carrier by a rake which is worked mechanically. 
Few of the mills in the Java factories consist of less than 9 rollers with crushers, 
or 11 rollers in all, and many have 14 rollers. The figures for the 77 factories 
which submitted returns in 1919 were as follows :— 


Factories with a crusher and four mills or 14 rollers in all .. 8 

Factories with 4 mills only or 12 rollers in all .. .. 11 

Factories with a crusher and three mills or 11 rollers in all .. 24 

Factories with 3 mills only or 9 rollers in all ,.. .. 33 

Factories with a crusher and 2 mills or 8 rollers in all .. 1 


In most factories in India the milling plant consists of a crusher and two- 
three roller mills or 8 rollers in all. The advantages tho Java factories have 
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in being able to employ adequate maceration and consequently to extract more 
juice from the cane will be obvious. 

30. The processes adopted in the sugar house are all found m India. They 

,, ,, , . _ are ordinary defecation with lime, sulphi- 

(b) Processes followed tn the sugar aio oiuumi v ’ 

ll0 u ae . tation in which both lime and sulphurous 

acid are employed and carbonatation in which lime and carbonic acid are used, 
the latter being obtained by the burning of lime stone. The ordinary defeca¬ 
tion process is that most commonly employed in Java. 49 per cent, of the facto¬ 
ries submitting returns in 1919 used it, whilst 38 per cent, used the sulphita 
. i 13 ccn t the carbonatation process. The demand fo 

SST-out years led to the substitution of the 

Liou process for the defecation t ^“es »“ 

—r t,,e — s== 

was 10.17 paits pci io quantity of molasses turned 

0.97 parts respectively produced b> the 1 ttu i q tumed out by 

out by the carbonatation P 10 ™^ ^ ing 2 V against 3.04 parts per 100 of 
41,6 ™ AW47 por'cen't of the whole outturn of all the factories which sub- 
“tted returns in 1918 was white sugar and 53 per cent, raw sugar. 

Careful boiling, in the vacuum pm 

result in the factories in ^ proportion of molasses. The production of 
and therefore a much re d p £ h avcrage d 3.01 parts of molasses 

molasses in Java dunngthela t five > wUicll actually worked 

per M0 Prtrf »»., .® at r ” t averaged as much as 4.15 parts per 100 
on cane m 1919-20. var 0 pointed out that the higher the yield of 

P m a 2s°es, X°,owerX yield of sugar ; and that the price fetched by the molas- 

SOS is low compared with that of sugar. 


, . r ton,. T'lva which was one of those wo visited 

31. In 1913 the largest factory ^ t0M| pro dnced 44,386 tons of 

(c) Sone comparative results. sugar. The following table, which shows 
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the results of the working of this factory for the five years ending 1919, is of 
interest :— 


Year. 

i 

Cane crushed 
in tons. 

Sugar pro¬ 
duced iu tons. 

Parts of 
sucrose per 
100 parts of 
cane. 

Parts of 
sugar obtained 
per 100 parts 
of cane. 

Parts of sugar 
lost or left in 
molasses per 
100 parts of 
cane. 

1915 ... 

862,077 

24,332 

9'0 

6-72 

2-28 

1916 ... 

423,209 

33,865 

9-88 

8-00 

1-88 

1917 ... 

838,933 

29,589 

10-74 

8-73 

201 

1918 ... 

407,955 

44,3B6 

1276 

1088 

1-88 

1919 ... 

390,934 

37,412 

11-35 

9-57 

178 

Average 

381,612 

32,917 

1075 

8-78 

1-97 


It will be observed that the cane worked up in 1918 was so much better 
than that of 1915 and the efficiency of the factory had so improved that, although 
only 12.7 per cent, more cane was crushed, 82.4 per cent, more sugar was pro¬ 
duced. 


We now give a table showing the analytical results obtained by Java 
factories for the five years ending 1919, the most interesting feature of which 
is, as in the preceding table, the difference in the quality of the cane worked up 
in 1915 and 1918 :— 


Year. 

Number of 
factories mak¬ 
ing returns. 

Parts of 
fibre per 100 
parts of 
cftne. 

Parts of 
sucrose, per 
100 parts 
of cane. 

Purity of 
mixed juice. 

Parts of glu¬ 
cose per 100 
parts of mixed 
juice. 

1915 ... 



138 

13-26 

11-63 

82-0 

1-32 

1916 ... 


... 

145 

1314 

12-32 

84-4 

11 

1917 ... 

... 


143 

1302 

12-82 

85-8 

1-03 

1918 ... 

• •• 


143 

12-99 

13-63 

86-5 

10 

1919 ... 

HI 

••• 

142 

1301 

12*38 

83-7 

1 

Ml 
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Year. 

Purity of 
clarified juice. 

Parts of sugfar 
obtained per 
luO parts of 
cane. 

Parts of 
molasses i-b- 
taim-d per 
1U0 parts of 
cane. 

1 Number of 
f ictories work- 
in*r ou cane 
with 11 ports 
or more of suc¬ 
rose to 100 
parts of cane. 

Number of 
factories work¬ 
ing on cane 
with 10 parts 
or less of suc¬ 
rose per 100 
parts of cane. 

1915 ... 

83-5 

9'36 

3-23 

8 (5’80 p rcent.) 

10 

1916 ... 

| 80-1 

101 

286 

35 {2 m per 
cent.) 

4 

1917 ••• 

S7'3 

10 63 

Cl 

58 M0*5G per 
cvnt) 

1 

1913 ... 

879 

11 32 

273 

102 (71-33 per 
c- u>.) 

0 

19 9 **'1 

J-0-3 

101 

311 

•10 (2817 ji.tr 
cent.) 

1 

1 


The great disparity in the sucrose contents of the canes worked up by 
different factories in Java should he mentioned. One factory, for example, 
crushed cane the sucrose contents of which for three years running were 6.75, 
7.39 and 8.59 parts per 100 parts of cane respectively. Prom this it obtained 
4.68, 5.58 and 6.59 parts of sugar only per 100 parts of cane. The sucrose con¬ 
tent of the cane crushed by another factory in 1916 was only 9.1 parts per 100 
parts of cane whereas in 1918 it was 12.9. The purity of juice of the poor 
Ja\a canes is usually very low, falling to 75 to 77 and in exceptional instances 
below 70. The factories working on such canes usually produce sugar by the 
ordinary defecation process. On the other hand most factories work on good 
cane of high purity as is shown by the tables we give in Appendix III. 

12.50 parts of sucrose per 100 parts of cane may be taken as the average 
sucrose content of Java cane, and 10.3 parts of sugar and 3 parts of molasses 
are obtained from 100 parts of cane with this sucrose content. In 1915 the 
sucrose content of Java cane was 11.63 parts per 100 parts of cane, or less than 
the 12 parts which our enquiries have shown may be assumed as the average 
for Indian cane. From cane with this sucrose content Java factories recover 
9.75 per cent, of marketable sugar against an average of 6.85 per cent, in Indian 
factories. These figures show their immense superiority. That superiority has 
not been obtained by the adoption of any processes which are not to be found 
in India, but. in the main, by careful planning of the factory, by the use of the 
best and most up to date machinery and, above all, by careful supervision of all 
branches of factory work. The largest factory in the island has eighty European 
assistants in the factory and plantations. This is, of course, exceptional but 
the number of European assistants, in other words, of trained officers employed 
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by an average factory with 1,200 bouws under cane is about twenty as compared 
with not more than six in India. A word should be said in regard to the net 
work of tramways and roads which has been laid out by the factories themselves 
and enables them to bring in canes from distances of eight or ten miles, although 
they do not hold an acre of plantation land in absolute ownership. 


32. The labour question in Java is greatly simplified by the density of the 

population. * Java, though only about 
50,000 square miles in extent, has a popu¬ 
lation of over 34 millions. The Province of India to which it most nearly cor¬ 
responds in size is Assam, but it has five times as many inhabitants. The labour 
required on the factory lands is voluntarily furnished by the villagers" who are 
paid at fixed daily rates which, at the present time, are equivalent to 8 annas 
a day for men, 5| annas for women and 4 annas for children. In one case, 
which came under our notice, the labour required to start the plantation and 
factory had- been obtained from the neighbouring island of Madoera, but this 
was exceptional. Villagers who are temporarily landless have an opportunity, 
therefore, of obtaining in addition to a reasonable rent per acre sufficient con¬ 
tinuous employment to give them the income which they would receive if they 
cultivated the land themselves. During the milling season those who cultivate 
their own lands have a market for their labour at their own doors, and can 
work on the factory plantation every day that they can spare from their own 
fields. In the factories Chinese labour is usually employed under European 
supervision at the evaporators and vacuum pans, the Javanese being only 
entrusted with the miner operations. The wages of skilled labour in the factories 
vary from 10 annas to Rs. 2 per day and those of unskilled from 7 annas to 91- 
annas. Skilled labour is often trained in the factory itself, children of the 
factory employees entering the factory to learn the work. The best of it, 
however, is obtained from machine shops and technical schools. Housing is 
provided for imported labour, and often for skilled labour, but when it is a small 
rent is usually charged. Attempts have been made by some factories to pro¬ 
mote model villages, but on the whole have not been very successful. Hospitals 
have also been established and free medical attendance can always be obtained 
from Government institutions. 


33. This Chapter would be incomplete without some reference to the cane 
. grown by the indigenous population. The 

ndtgenons met o s. area under this is small and the outturn 

compares most unfavourably with that of the factory plantations. No exact 
figure can be given of the yields obtained, as neither the cane nor the raw sugar is 
ever weighed ; but we were informed that the outturn of cane is from 500 to 
600 picols per bouw (about 470 to 570 maunds per acre) which, as is shown by 
L3ISC E 
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the table on page 21, is almost exactly half that obtained from factory 
lands. The cane is not bonght by the factories, but is crushed by the people 
themselves in small wooden mills worked by buffaloes. The juice’ is limed and 
boiled in open iron pans in which it is concentrated, and is then cooled in bamboo 
baskets, the process being thus very similar to that employed in making gur 
in India and equally wasteful. The amount of raw sugar obtained from it is 
estimated at 30 to 40 picols per bouw (28.3 to 37.8 maunds per acre). 


34. Whilst there can be no doubt that, as the result of the traditions of the 

General conclusions forced culture system, the Java sugar 

industry has had exceptional advantages 
in securing land and labour for cane production, it is equally unquestionable 
that these alone would not have been sufficient to ensure it the commanding 
position it at present holds. This has been secured by an admirable organisa¬ 
tion for mutual assistance in all directions, above all in regard to research, 
generous expenditure on which is recognised to be a most profitable invest¬ 
ment, and by the adoption of methods of cultivation and manufacture on which 
it would be difficult to improve, carried out under highly trained and well paid 
supervision. The sugar industry of Java was certainly not in a more favour¬ 
able position for commanding land and labour in 1918 than in 1894, but whereas 
the outturn of sugar in 1894 was 2.81 tons per acre, in 1918 it was 4.34 tons. 
In 1919 it fell to 3.86 tons, but owing to prolonged drought the circumstances 
of the latter year were exceptional. The result is, as Mr. Keatinge, Director 
of Agriculture, Bombay, stated in 1914, that Java sugar dominates the Eastern 
markets and that, not only is the industry able to dispense with any protection, 
subsidy or assistance from Government, but it successfully forces its way 
through hostile tariffs and pays high dividends on invested capital. 


We have endeavoured to give as accurate a picture as possible of the pre¬ 
sent conditions of the Java sugar industry. It must, however, be remarked in 
conclusion that many of these conditions are undergoing rapid and material 
change. Costs both of cultivation and manufacture are rising, labour diffi¬ 
culties are increasingly felt and political developments threaten to affect thS 
hitherto amicable relations between the factories and the land holders. The 
industry is thus not entirely secure in the position it has so successfully estab¬ 
lished ; and its difficulties and problems appear likely to multiply rather than 
to diminish in the years that lie before it. 



Part I—Agricultural, 


CHAPTER III. 

THE UNITED PROVINCES. 


35. The United Provinces of Agra and Oudh lie between 23° 52' and 31° 
Climate and soil. l8 ' K and thus fal1 entirel F 0lltside the 


tropics. As is shown by the statistics 
given in the following paragraph, the acreage under cane in the Provinces is 
more than half the total acreage under cane in India. Although cane is grown 
in every district with the exception of Almora and Garhwal, the principal cane¬ 
growing tracts are the Meerut and Rohilkhand divisions in the west and the 
Gorakhpur division in the extreme east, which between them contribute 
nearly two-thirds of the total cane area of the Provinces. Cane is a crop 
of some importance in the Benares division and in Oudh. The area under it 
in the Jliansi and Kumaun divisions is negligible and no district in the Allaha¬ 
bad or Agra division, with the exception of Farrukhabad, returns as much 
as 20,000 acres. The monsoon in the United Provinces sets in usually in June 
and the air is more or less completely saturated with moisture till the close of 
September. The rainfall during this period varies with the locality, the 
variations in the most important cane-growing tracts being in the Meerut 
division from 26 inches in Bulandshahr to 38 inches in Saharanpur, in the 
Rohilkhand division from 33 inches in Budaun to 50 inches in Pilibhit, and 
in the Gorakhpur division from 40 inches in the Azamgarh district to 48 in 
Gorakhpur. Nearly the whole of this is received during the monsoon, the 
rainfall between October and February averaging from one to five inches in 
different years. From March till June such rain as occurs is chiefly received 
from local thunderstorms. Frost is known, but is rarely severe enough to 
injure the indigenous canes. A few imported varieties and Coimbatore 
seedlings have been found unable to withstand the low temperatures which are 
liable to occur in Rohilkhand between December and February. The variations 


in rainfall are reflected in the percentage of irrigated cane to the total crop 
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returned by the different divisions. For the Provinces as a whole the 
average percentage for the five years ending 1918-19 was 27141 In the 

““ rDt # » as high as 88.S3. In the Gorakhpur division it was 

72>31 ’ wlnlst in Eolulkhand it was only 41.9. The percentage of the irrigated 
area under cane on the canals to the total area under cane in the Provinces 
was 23.79. 


_ The soil of the main cane-growing tracts is the alluvial soil of the 
Gangetic plain. Its chemical composition shows little variation and, though 
certain differences in structure and the average size of the particles exist, 
these differences are not pronounced. Even the soils classed locally as clays 
and stiff loams are found on analysis to contain a considerable proportion 
of what are conventionally known as “ coarse sand ” and “ fine sand.” Tlie 
great buljc of the alluvium contains adequate quantities of lime and potash 
but is deficient in phosphoric acid, whilst the amount of nitrogen present at 
any one time is small. The classification of soils recognised by the agricultural 
■community is sand, loam and clay. These, it need hardly be stated, vary 
greatly in quality, but, speaking generally, the loam soils of the United 
Provinces are excellent soils for cane. A cross classification of soils depending 
on the distance from the village site is recognised over the greater part of 
the Provinces, the thoroughly manured home lands near the village on which 
the thick canes mentioned in paragraph 37 below are grown being distinguished 
from the outlying fields. In some localities a middle zone is also distinguished. 
The short period during which cane is on the ground, the limitation of 
the period of vigorous and active growth to the warm, moist, monsoon 
months and the occurrence of low temperatures in the northern districts, all 
of which result from the situation of the Provinces outside the tropics, render 
their cane problems of great complexity. 


36. The average area of the United Provinces excluding Native States 


Statistical. 


during tlie five years ending 1918-19 was 
68,237,212 acres. The net area actually 
cropped during the same period averaged 35,421,128 acres, of which 1,336,854 
acres were under sugarcane. The percentage of the area under cane to the 
net area cropped was 3.77, and to the total area under cane in India was 
48.9. The average yield of gur for the quinquennium was returned at 0.94 of 
a ton to the acre. 


37. The varieties of cane grown in India, more especially in the northern 
Varieties of cane. Provinces, are extremely numerous. 

Each of these has its own local name, 
and the result is most confusing. The botanical study of Indian sugar- 
canes and their classification into families is very far from complete, though 
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much work has been done on it by Dr. Barber, late Sugarcane Expert, Coimba¬ 
tore. The subject is of a highly technical character and we consider that it will 
be sufficient for the purpose of our Report if we refrain from entering into more 
detail than is necessary to enable our recommendations to be understood. The 
broad division of the canes of India into thin, medium and thick is perhaps the 
most important from our point of view and is the one adopted by th'e cultivators 
for agricultural purposes. In 1898 the canes of the United Provinces were 
classified by Mr. S. M. Hadi, Assistant Director of Land Records and Agricul¬ 
ture, into these three divisions and into sub-divisions according to colour ; and 
in the absence of later work on the subject we have in what follows adopted 
Mr. Uadi’s classification. The great bulk of the cane of the United Provinces 
is thin cane, and is known locally as Ukh or Ikh cane. The characteristics 
of this class of Cane, which is reed-like in form, are medium height, hard rind 
and a high percentage of fibre. The internodes are of short or medium length. 
These canes survive conditions which would be fatal to the medium and' 
thick varieties and suffer much less from attacks of animals. The Ukh 
canes again fall into two main classes, the red and the white; The former 
is mainly found in the Meerut division and comprises the Saretha group, 
which, according to Dr. Barber, includes in addition to Saretha itself the 
varieties known as Chin or Cliunni, Baksi, Ramui, Burra Cliunni and Barauklia, 
The canes of this group suffer less from flooding than the white varieties 
and are early ripeners, being harvested in December and January. They are 
poorer in juice because more fibrous than the white Ukh canes, but the juice 
has a higher sucrose content. Of the white Ukh canes the most important 
varieties are those which are known as Hemja, Mungo, Bliurli, Kuswar, Matna, 
Reora and Dhaul or Dhaur. Mungo, Hemja and Bhurli are found chiefly in 
the Gorakhpur division. They ripen later than the Saretha group and are 
on the ground till March. Reora is the favourite cane in the Benares division, 
whilst Matna is principally found in Rohilkhand. Kuswar, which is a 
Very brittle cane, is mainly grown in the eastern districts of Oudh. Dhaul 
or Dhaur is the most common variety of cane grown in the United Provinces 
and was very largely substituted for the medium cane, Agaul, in the Meerut 
division when the latter disappeared owing to red rot. In the United Pro¬ 
vinces it is a hardy variety and can be grown with less water! and manure 
than the canes of the Saretha group. It is found side by side with the latter 
in tracts where the irrigation facilities do not permit of the cultivation of 
Saretha only. In Rohilkhand it is the usual custom to sow a mixture of 
white and red canes, the Dhaul-Chunni mixture being the one most commonly 
used. A cane which forms part of the mixture not only in Rohilkhand hut 
also in Kheri district is Rehra or Rakhra. This cane, which, according to Dr. 
^Barber, bel ongs to the Sunnabile groupj is a tall, thin cane of erect habit which 
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yields well and lias good tillering powers. A single plant culture was isolated 
at Shahjahanpur some years ago and has given excellent results when tried on a 
field scale. It ripens in November.' It is estimated that the Ukh canes give 
a yield of 10 tons of cane per acre. 

The medium canes of the United Provinces are known as Ganna canes. 
The most common of these are the varieties known as Agaul, Dikehan, Pansahi 
and Katara. Their cultivation is decreasing owing to their liability to attack 
by red rot, but they are still grown to some extent in the Meerut, Gorakhpur, 
Eohilkhand and Benares divisions, mainly for the manufacture of gur but 
occasionally for chewing when the thick Paunda cane is not available. Taller 
and thicker than the Ukh canes, they have as hard a rind. As a rule they yield 
more juice, but the juice is not so rich in sugar. They require better culti¬ 
vation than the Ukh canes to produce a satisfactory yield. The yield of this 
class of canes is estimated at 14 tons per acre. 

The thick cane of the United Provinces known as Paunda, which is undoubt¬ 
edly an introduction from the tropical parts of India, is grown almost exclusively 
for chewing in the neighbourhood of big towns where town refuse and poudrette 
are available. The area under this variety, the estimated yield of which is 20 
tons per acre, is stated to be about 75,000 acres. 

38. The history of the Agricultural Department’s work on sugarcane 

History oj work on sugarcane. m tlie Umted Provinces commences 

with 1907 when Mr. G. Clarke on his 
appointment as Agricultural Chemist was directed, in addition to his 
other duties, to take up the investigation of certain problems connected with 
cane cultivation. From 1907 till 1912 Mr. Clarke’s investigations were carried 
on at the Partabgarh farm. In the latter year they were transferred to 
Shahjahanpur. Some 120 varieties of cane obtained from most of the cane 
growing countries of the world have been under experiment. These fall 
roughly into two groups, thick canes of the Paunda type, of which Ashy 
Mauritius and M-16 are good examples, and medium canes, of which the 
Natal and Java canes are the most typical. In addition 22 of the new canes 
produced by Dr. Barber at Coimbatore have been received. Some of these 
are medium canes and others are thin canes resembling the indigenous canes 
of Rohilkhand from which many of them -were derived by cross fertilisation 
with canes containing a higher percentage of juice and sugar. Most of these 
have been selected for extended field trials to ascertain tlie outturn of cane 
and gur and their sucrose content under conditions obtaining in the United 
Provinces, Five have .been found |o require intensive cultivation and three 
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have proved suitable for cultivation under cultivator’s conditions. At Shah¬ 
jahanpur Mr. Clarke bv deep tillage, heavy manuring and an ample supply 
of water for irrigation has successfully grow exotic varieties of cane. The 
average yield obtained at Shahjahanpur with nine selected varieties from 1914 
to 1919 was 838 maunds or 30.8 tons of cane per acre. The average per¬ 
centage of sucrose in the cane was 11.1, which is equivalent to a sugar content 
of 93 maunds or 3.4 tons per acre. This is estimated by Mr. Clarke 
to represent a yield of about 100 maunds or 3.7 tons of gur per acre. The 
average yield of gur in the United Provinces for the same period was, as 
stated above, 0.94 of a ton per acre. The area on which the experiments have 
been conducted at Shahjahanpur is approximately 10 acres. The demand 
for seed from the farm now exceeds the supply, and has been accompanied by 
a demand for instruction in intensive methods of cane cultivation. During 
recent years, considerable quantities of the seed of medium sized canes, mostly 
J.-33, Mauritius and Uba, and especially the firgt of these, have been distributed 
both from the Shahjahanpur farm and from the other Government farms in the 
United Provinces. On the whole they have done well when grown by zamindars 
and large tenants who have been prepared to put the necessary capital into 
their cultivation. Ashy Mauritius has, however, been found to be somewhat 
too delicate a cane for general distribution, though it has been popular as a 
chewing cane. In the North-Eastern Circle J.-33 has proved a total and Ashy 
Mauritius a partial failure on account of red rot. In 1919, however, the latest 
selections of Java canes have given better results at Gorakhpur 1 than at Shah¬ 
jahanpur. 

39. In the United Provinces cane is an annual crop grown in rotation with 

.... , .. other crops. Kafooning is practised only 

Agricultural practice. . * J 

m rare cases, and hardly ever outside 
the Gorakhpur division. There is no established system of rotation in any part 
of the Provinces, each locality and individual cultivator growing the crop he 
thinks will pay him best. All that can be said is that, as a general rule, cane 
is crown on the same plot about every fourth or fifth year. In the Gorakhpur 
and Rohilkhand divisions, where' wells are the chief source of irrigation, a 
full year’s fallow before cane is the usual practice. But elsewhere the fallow is 
limited to the half year period following a kharif (or monsoon) crop. More 
rarely fallowing is entirely dispensed with, the cane sets being put into the 
ground immediately after a rabi (or cold weather) crop has been taken off it. 

Tim agricultural practice of the United Provinces is, as in many other 
parts of India, very backward, and the cultivator still uses the primitive imple¬ 
ments that have been handed down to him for many generations. His method 
of cultivating medium and thin capes is much the same, When a full year’s 
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fallow is giver., the land is thoroughly irrigated in March or early April 
and then receives frequent ploughings throughout the year, the number varying 
from 15 or 20 in the western districts to 00 or 40 in the eastern districts. 
Where the fallow is limited to half a year or dispensed with altogether, the 
number of ploughings has to be reduced in view of the shorter time elapsing 
between the harvesting of the previous crop and the planting of the cane. 
In the Goraklfpur division a preliminary irrigation is often omitted as 
unnecessary ; in Rohilkhand also, whenever the winter rains are sufficient 
irrigation previous to planting is dispensed with. The land having been 
prepared, the sets are sown. These are generally obtained from the cultivator’s 
own previous crop or are purchased in the immediate locality, no attempt 
being made at selection further tlum to reject obviously diseased canes. In 
.the Meerut and Rohilkhand divisions tops only are planted, while in Allahabad, 
Lucknow and Gorakhpur, whole canes are used as sets. When whole canes 
are used, they are left standing in the fields till wanted. Wlnm tons are used, 
they are collected into bundles at the time of harvesting, covered with a layer 
of moist eartlr and left till sowing time. 

Outside Rohilkhand the usual method of planting cane is to lay the sets 
flat in the ground behind the plough, the rows being about a foot apart. If it 
is considered that there is insufficient moisture in the soil for germination, 
the field is then irrigated. In Rohilkhand no plough is used, the sets being 
planted by small gangs of men using kateis (short-handled, heavy hoes). 
The period of planting extends from mid-February to the end of April, the 
number of sets used varying from 10,000 per acre in the Allahabad and 
Lucknow divisions to 2(i,000 in the Fyzabad and Benares divisions. 

After-cultivation is practically confined to irrigation and booing, principally 
during the period ot germination. Tito number of irrigations varies from two 
to seven and of hoeings from seven to fourteen ; but there is a tendency 
in the canal irrigated tracts to dispense with hoeing. Certain varieties 
of cane, <?.//., Sarellia, are tied up towards the end of the monsoon to prevent 
lodging. 

In Rohilkhand the cane is frequently not manured at all. Elsewhere 
village sweepings and farm-yard manure are generally applied at the rate of 200 
to 300 maunds (7.3 to 11 tons) per acre, the bulk of which is ploughed in 
before the cane is sown, though further dressings are applied later in the 
season. The use of cake manures is as yet very restricted, while concentrated 
artificials and green manuring are practically unknown. The general impres¬ 
sion, which is endorsed by officers of the local Agricultural Department, is 
that the indigenous canes do not respond to high manuring. 
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The crop remains on the ground from nine to eleven months, according as it 
is an early or late variety, and harvesting begins towards the end of December 
and continues in some parts into March. 


The foregoing account refers only to thin and medium canes. In the 
case of Paunda, or thick canes, which are almost entirely grown for chewing* 
a much more advanced system of cultivation is followed. The land is dug 
to a depth of 32 inches before planting, in order to obtain a good seed bed 
and to destroy white ants and other insects. The sets are sown in trenches 
two or three feet apart, two inches being left between sets, and are immediately 
irrigated after being covered with earth. The crop is heavily manured with 
as much as 500 to 800 maunds (18.4 to 29.4 tons) of poudrette or cattle dung, 
and sometimes 30 to 40 maunds (1.1 to 1.5 tons) of oil cake are also applied.’ 
The crop is hoed after the second watering has dried off, and then the ridges 
are split and the field is levelled and laid out in irrigation beds. Hoeings and 
waterings continue till the monsoon is established, some 12 to 17 waterings 
being given and 5 to 7 hoeings; and the canes are finally earthed up in July or 
August. The whole system is one of specialised agriculture and has apparently, 
been imported into the United Provinces with the Paunda cane. It is absolutely 
dependent on water and manure and is, therefore, confined to localities where 
both are abundant. 

40. As has already been stated, 23.79 per cent, of the sugarcane crop of the 

Vro, r eH,ofUe a t,n,; 

initio,,,J„. Government canals. We propose very; 

briefly to consider the present position 
of cane under the different canals. One of the obstacles to the extension of 
cane under canal irrigation in the United Provinces is that such irrigation 
rarely extends over the whole of the village. Only a part of the village area 
can therefore be put under cane and irrigated from the canals. It is, of course, 
true that in the remaining area cane is grown to some extent under wells ; 
and we make recommendations in paragraph 49 below which we trust will 
have’ the effect of increasing this area. It should perhaps be mentioned that 
m the United Provinces, owing to the restricted supply of water, all canals 
are designed to work on a system of rotations, i.e., they are designed to run 
With a full supply for one week and to be closed the following week. In this 
respect they differ from the canals in the Punjab and Sind, the channels from 
which are designed for constant flow and are worked in rotation only during 
periods of short supply. 

41. The Upper Ganges canal takes off from the right bank of the Ganges near 

/■„ ] 'nj TT r , . Hardwar. It commands a tract in the' 

(a) Ike Upjptr Ganges canal. . . ,. . . 

Meerut and Agra divisions 5,350,500 acres 

L3ISQ ’ 
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in extent, the normal annual rainfall of which is 28.67 inches and in which 
wheat, sugarcane and cotton arc the principal crops in order of acreage. 
During the ten years ending 1918-19 the area under cane averaged 173,646 acres, 
the highest figure reached being 198,138 acres in 1917-18. The area annually 
irrigable by the system is estimated at 1,541,800 acres; the largest area actually 
irrigated has been 1,412,661 acres in 1918-19. 


42. The Lower Ganges canal takes off from the right bank of the Ganges at 

„ , Narora. It commands a tract in the 

(In He Lower Gam/es cava/. . ........... „ „ 

Agra and Allahabad divisions 6,76o,000 
acres in extent, the normal annual rainfall of which is 30.85 inches and in 
which wheat, other food grains, cotton and rice are the principal crops in order 
of acreage. The average area under cane for the ton years ending 1918-19 
was 31,972 acres, the highest figure reached being 51,147 acres in 1918-19. The 
area annually irrigable by the system is estimated at 1,267,000 acres; the largest 
area actually irrigated has been 1,199,918 acres in 1913-14. 


43. The Eastern Jumna canal, which takes off from the left bank of the 

'(,■) The Eastern Jenna canal. Jumiin 110ar F ^ aba,1 > commands a tract in 

the Meerut division 1,341,800 acres in 
extent, the rainfall of which averages 30.13 inches. Cane is the second most 
important crop under this canal, the area on which it is grown being only exceeded 
by that of wheat. The average area under cane for the ten years ending 1918-19 
was 70,845 acres, the highest figure reached being 80,048 acres in 1913-14. The 
area annually irrigable by the system is estimated at 390,000 acres; though the 
largest area actually irrigated has been as much as 403,009 acres in 1918-19. 


44. Cane is also only second in importance to wheat on the Agra canal, which 

takes oil from the Jumna eight or nine 
(,l) ' he Jr, i a can a . miles below Delhi, and commands a tract 

in the Muttra and Agra districts and also in the Gurgaon district of the 
Punjab 1,397,200 acres in extent, the average rainfall of which is 25.18 inches. 
The average area under cane for the ten years ending 1918-19 was 13,506 
acres, the highest figure reached being 27,972 acres in 1917-18. The area 
annually irrigable by the system is estimated at 390,300 acres; the largest area 
actually irrigated has been 306,406 acres in 1915-16. 


As wc have stated above, the supply in the canals in the United Provinces 
is much less satisfactory than in the Punjab, and for this reason we doubt whether 
any appreciable increase under cane on these four canals, with the exception 
of the Upper Ganges canal, is to be expected. Xew permanent headworka 
for the Upper Ganges canal are under construction and will shortly be completed 
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Hitherto the diversion of the river to the canal head Has been effected 
Hy means of temporary weirs which are built annually when the river is 
low and are washed away when it rises in the monsoon. This method of control 
has been found very unsatisfactory, since' the canal supply is generally inade¬ 
quate when there is a long break in the rains or an early winter demand. 
The new headworks will give complete control over the river supply at all 
periods of the year; this should lead to an increase in cane cultivation 
in the Meerut division, as the cultivators will then be certain of adequate 
supplies of water throughout the hot weather. 

45. The canal systems in the Rohilkhand division—the Bijnor and Rohilkhand 

(e) Tie Bijnor and Pohm and canals. ^Mb-aro of much less importance than 

those already described. The area under 
cane on the Bijnor canals averaged 7,341 acres for the ten years ending 1918-19, 
the highest figure being 10,455 aeries in 1918-19. That on the Rohilkhand canals 
averaged 17,335 acres for the same period, the highest figure reached being 22,592 
acres in 1918-19. There is no prospect of any extension of canal irrigation in the 
Bijnor district ; but present conditions in the Rohilkhand districts of Bareilly, 
Shahjahanpur and Pilibhit and throughout the Lucknow division of Oudli would 
be entirely altered by the construction of the Sarda canal. 

4G. Tins project consists of two branches, the Sarda Kichha feeder canal 

Prospects of extension under irrigation the Sarda Oudli canal. The Sarda 

projects: ■ Kichha feeder canal will take off from the 

lie Sarda canal project. Sarda river above Tanakpur in the Almora 

district and will run in a westerly direction across the Terai, or submontane 
tract, to the Kichha river. Distributaries will be provided from it to irrigate the 
Bareilly district and those portions of the Shahjahanpur and Hardoi districts 
between the Garra and Ramganga rivers. The estimated cost of the project is 
Rs. 200J lakhs, and it is anticipated that it will irrigate an area of 345,224 
acres and will yield a net annual revenue of nearly Rs. 12| lakhs, a return 
of 6.3 per cent on the capital outlay. The head-works and the first 7j- miles 
oi' the main canal are designed also to supply the Sarda Oudh canal which 
is now under investigation and which it is anticipated will irrigate Pilibhit, 
the northern part of the Shahjahanpur district and the area between the 
Gogra and Ganges rivers up to the western borders of the Allahabad, Jaunpur 
and Fyzabad districts. It will command an area of 6,400,000 acres of which 
21 per cent, or about 1,350,000 acres are expected to be irrigated annually, 
600,000 acres in the monsoon season and 750,000 acres in the cold weather. 
It is estimated that the Sarda Kichha feeder canal will irrigate a total area 
of 62,500 acres of sugarcane, an increase of 50,000 acres over that already 
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irrigated by the existing canals. It is also estimated that from 25 to 30 
per cent, of the Lharif (monsoon) area will be the probable area under cane 
on the Sarda Oudli canal. This gives an approximate area of 160,000 acres 
under cane, an increase of 70,000 acres over that at present under cane in 
the tract commanded by the canal. We are, however, inclined to think 
that the probable area has been pitched at too high a figure, as the 
southern portion of 1 lie area commanded by the canal is mainly a rice-growing 
tract. It may, nevertheless, be anticipated that the construction of the whole 
Sarda canal svstem will result in an increase of approximately 100,000 acres 
under cane. We are glad to know that the construction of the Sarda Kichha 
feeder canal has already been sanctioned by the Secretary of State. From the 
point of view of our enquiries, it is more important than the Sarda 
Ondh canal. It will irrigate a tract of country the soil of which is specially 
suitable for the introduction of improved methods of cane cultivation and 
in which the principal industry is already the manufacture of gur, but where 
Ibe cane crop is subject to heavv losses from drought and. owing to the lack 
of irrigation facilities, life yield of cane is inferior to that of the Meerut 
division and the profits from its cultivation smaller. The provision of a 
perennial water supply will enable better varieties of cane to be substituted 
for the inferior varieties such as Disord and Chin at present grown and, as 
suggested above, should also lead to a very marked improvement in methods 
of cultivation. We trust, therefore, that the construction of the canal will 
be pushed on as rapidly as possible. 


47. Although, as already stated, we do not anticipate any appreciable exten- 
tteneral recommendations regarding sion of cane under existing canals with the 
ini gallon. exception of the Upper Ganges canal when 

the new permanent lieadworks are completed, we consider that some small 
increase in area might be obtained and that the present areas under the crop 
might be rendered more secure, if means could be devised of modifying the exist¬ 
ing system of distribution so as to enable its needs to be met during the hot 
weather months and during breaks in the monsoon. It must be remembered 
that failure of supply even for a short period in the critical months of March, 
April and May before the young cane is established results in a complete failure 
of the crop and not simply in a reduction in yield, as occurs with such a crop 
as Avheat. 

A complaint which was made to us by several witnesses was that under the 
present system of distribution the cultivator is kept in ignorance as to when he 
will receive his next supply of water. Wo have not sufficient detailed informa¬ 
tion before us to justify us in offering an opinion on the validity of the com¬ 
plaint, but would suggest that the matter should be investigated. It is undoubt¬ 
edly true that, in present conditions, the cultivator frequently uses far more 
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water than is really necessary for his cane crop and that the crop suffers in 
consequence ; and it seems probable that one of his main reasons for doing so is 
his desire to make the most of the water when it becomes available, and his fear 
that he may have to wait unduly long before again getting a supply. In view of 
the extension of cane cultivation which will undoubtedly follow the construction 
of the Sarda ICichha feeder canal, the system of distribution of water on that 
canal should, in our opinion, be worked out from the outset with special reference 
to the needs of that crop. W e would recommend that the Agricultural Depart¬ 
ment should make every effort to secure that cane should bo grown in concentrat¬ 
ed areas on the new canal, as this would obviously greatly facilitate the success¬ 
ful working of such a system. 


48. It is difficult to exaggerate the importance of proper drainage as a factor 
n • , , , . in successful cultivation of cane, and 

it is for this reason that in Chapter II 
we have described at length the system of drainage which is followed in Java. 
We understand that the question of surface drainage is receiving attention in 
the United Provinces ; and the only specific recommendation wo need make on 
this point, the importance of which we would again emphasise, is that a drainage 
survey should be carried out in the sub-montane districts of the United Provinces, 
in which from Saharnnpur to Gorakhpur, with the exception of Bahraich, the 
area under cane is large. The question of injury to land Irom water-logging 
in the United Provinces is not at present so urgent as it is in the Bombay 
Deccan and some places in the Punjab, but it is important, and we under¬ 
stand that the local authorities are fully alive to this, as is shown by the 
fact that, although no pecuniary benefit is anticipated, it is proposed to lino a 
length of 50 miles of the Sarda Oudli canal in a section where percolation is 
probable. We should perhaps mention that the expert opinion we consulted on 
the general question of lining Government canals and distributaries in the 
United Provinces was opposed to it on the ground that no benefit commensurate 
with the expense would be secured either by the resulting economy of water or 
by the prevention of damage to cultivable land. We would, therefore, only urge 
that, in view of the importance of a regular supply of water to cane in the critical 
months of March, April, and May, no scheme whereby loss of water can be 
prevented should be rejected without careful examination. We have no doubt 
that the necessity for providing adequate drainage in the area commanded by the 
new canals has been realised. Such drainage is of special importance in this 
tract, over a great part of which the subsoil water level is higher than it is in 
irrigated tracts elsewhere in the Provinces. 


49. The percentage of cane irrigated from other sources than canals in the 
Tied irrigation. United Provinces to the total area under 

that crop is 47.6, and to the area irrigated 
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by canals 200.2. 70 per cent, of the area, of all crops irrigated from other 
sources than canals is irrigated hy wells; so that, assuming the same pro¬ 
portion to hold good for the particular crop of cane, the percentage home 
hy cane grown under well irrigation to the total area under cane is 33.3 and 
to the area irrigated by canals 140. The canals in the United Provinces are 
designed to irrigate some forty per cent, of the area commanded by them 
which is not irrigated by wells, and no supplies are given to any lands for 
which well water is available. Wells are consequently numerous both in canal 
iirigated tracts and in tracts in which they are the sole means of irrigation. 
The Provinces have some 1,500,000 Wells actually in use, and the area under 
all crops irrigated by them during the five years ending 1918-19 averaged 
nearly six million acres, which was about 21 times the average area irrigated 
by canals. In these circumstances there is a wide field for the develop¬ 
ment of pump' irrigation ; and there is, in our opinion, no crop for which the 
development of this form of irrigation is as important as it is for cane. 
In their report the Indian Cotton Committee recommended that the whole 
question of pump irrigation should be investigated at an early date. No 
action has, as far as we are aware, yet been taken on this recommendation ; 
and we would, therefore, express the hope that the subject will now be taken up, 
as we consider that the investigation is more urgently required for cane than for 
cotton. The Agricultural Department has during the last few years installed 
over 70 tube wells, mostly in the cane-growing tracts, in addition to a number of 
pumps worked by power and has shown that usually a pumping installa¬ 
tion can irrigate land far more cheaply than bullock power. Its work in this 
direction has been greatly hampered by conditions arising out of the war, and 
we understand that the Agricultural Engineer has a list of over six hundred 
landholders who have applied for pumping installations as soon as these can be 
supplied. There is reason to believe that the list would be longer than it is, if 
there were better prospects of the applications being complied with in the near 
future. That the applications are so numerous is encouraging evidence of the 
interest which is being taken in the potentialities of these installations, an 
interest which it is eminently desirable to encourage in every way. We under¬ 
stand that, hitherto, the work of the Agricultural Engineering Department in the 
United Provinces has been almost entirely confined to well boring and pumping 
installations, and it has not yet been found possible to undertake work on an ex¬ 
tended scale on improved agricultural implements and the introduction of small 
power machinery. In order, therefore, to ensure the development of the activi¬ 
ties of the Agricultural Engineering Department in both directions, but more 
especially in the former, we would strongly recommend that an entirely separate 
branch of the Department should be formed. We consider it very necessary that 
the work of this branch should, as far as possible, be concentrated. Tube wells 
cannot, of course, be installed unless landholders ask for them ; and by concentra- 
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(ion we moan that, wlioio applications trom a particular tract arc at all numerous, 
priority in disposal should always bo given to that tract and that an active pro¬ 
paganda should bo undertaken to induce other landholders in it to apply for 
installations. Y\ e suggest this, as we have observed that improvements in the 
agi icultural practice of the localities where installations are at present in 
existence have been almost negligible and we are convinced that they would not 
have been, if they had not been isolated. Concentration would enable the 
Agricultural Department to give advice and assistance more readily in regard 
to cultivation under the wells, and would also greatly facilitate supervision. We 
have little doubt that the installation of fifty tube wells within a radius of some 
seven miles in the Kheri district, to mention a district which seems to us 
specially suitable for them, would make the intensive cultivation of 3,000 acres 
of cane of better varieties than any which' are grown in it at present a working 
proposition, and would thus provide sufficient raw material for a factory with a 
capacity of 8,000 to 9,000 tons of sugar per annum. As stated in para¬ 
graph 37 above, the inferior variety of cane known as Dhaul is grown side by 
side with Saretha in the Meerut division owing to lack of suitable irrigation 
facilities. An extension of pump irrigation should, therefore, mean a marked 
extension of the area under Saretha. 


50. The possibility of utilising electric power generated by the falls on the 
Vosisibitiljj oj i/ct'c/ojiiay electric jiotccr Upper Ganges canal for industrial pur- 
Jor jmmpnig. poses in this division was suggested to us. 

This is a matter which has doubtless come under investigation hi the 
hydro-electric survey ol India at present in progress, and we need only point 
out that, as it is the exception for the whole of a village in the canal irrigated 
tracts to be irrigated from the canals, such power could be used to very great 
advantage in working tube wells in those parts of the village which are not 
so irrigated. A far more important scheific which we understand is under 


investigation is one for generating power from the falls on the Jumna river 
near Kalsi. The main object of this .scheme is to provide power for lighting 
and industrial purposes to Delhi and other large towns ; but it is probable that 
there will be a surplus of power available for agricultural purposes. As 
the transmission lines will pass through the important cane growing districts 
of Saharanpur, Muzaffarnagar and Meerut, this scheme, if it fructifies, should 
prove of great benefit to the sugar industry in those districts, particularly as 
a means of developing tube wells. 


With reference to the suggestion which was made to us that tube wells 
and power pumping formed a promising field for the operation of co-operative 
societies, we would point out that so far the agricultural side of co-operation 
has been very little developed in the United Provinces, and that at present there 
are only four pumping installations which are run by co-operative societies. 



4§ THE tJNiTEi) PEOVliTCES. 

We are not, therefore, hopeful of any great expansion of their activities in 
this direction in the near future, and in fact are somewhat doubtful whether 
these installations can be properly managed by societies except in special 
circumstances, owing to the difficulty of obtaining efficient supervision. This 
is a, matter which we shall deal with more specifically in the concluding para¬ 
graphs of Chapter XY; but for the present are of opinion that the grant of 
Government loans to individuals on a liberal scale would be more effective in 
extending pump irrigation where co-operation is as backward as it is here. 


51. Having dealt with the question of irrigational improvements in these 

Provinces in the interests of the cane crop, 
Aqricultural improvements. , , . ,, , .. 

J we proceed to examine the larger question 

of general agricultural improvements. These fall naturally under two main 
heads: the introduction of improved varieties of cane and the spread of im¬ 
proved methods of cultivation. • If in what follows we have found it convenient 
to consider these two lines of work separately, it cannot be too strongly 
emphasised that they are most closely connected. Some improvement 
in yield can, it is true, be effected by the application of improved methods ot 
cultivation to existing varieties, but the converse does not hold with cane as 
it does with such a crop as wheat or cotton ; and it is hardly an exaggeration to 
say that work done on the dissemination of improved varieties of cane is 
wasted, unless the improved methods that their suecessful cultivation requires 
are simultaneously adopted. In saying this we do not overlook the fact that 
the work initiated by Dr. Barber at Coimbatore has as one of its objects the 
evolution of suitable crosses for Northern India which will, even under the 
average ryot’s present system of cultivation, give a better yield than existing 
indigenous varieties ; but we shall deal with this branch of the cane-breeding 
operations in Chapter XXIV (paragraph 388), and, in view of what we there 
say, we have no desire to qualify the above important principle. 


52. The work of the provincial Department of Agriculture on varieties of 
Selection and improved varieties . cane is being conducted on three main 

(a) Pure line cultures of indigenous lines : ■ 
varieties, 

(1) Sellction of the Coimbatore seedlings which appear to be suitable 

for further trial in the United Provinces and comparative field 
trials of these selections, 

(2) The isolation of pure races of the indigenous canes of the Provinces 

and 


,(3) The importation, acclimatisation and selection of varieties from over-! 

seas, 




AJJ three lines of work are of great importance and should be continued, 
liut we are of opinion that quicker and more definite practical results'might 
be obtained from the second, i£ the methods hitherto followed were to 
some extent modified. Dr. Barber ’s classification of North' India" canes 
lias placed the many varieties met with into a limited number of groups^ 
the individual members of which, in addition to similar morphological fimfJufes, 
possess agricultural and chemical characteristics in common. Although'frns 
classification was not made with special reference to the "fruited provinces, 
many of the varieties commonly cultivated there fall’into'one or other of 
Barber’s groups ; and it is now possible to undertake a more systematic agri¬ 
cultural and chemical examination of them than hitherto. While, therefore, 
the classification requires to be completed for these Provinces on the lines laid 
down by Dr. Barber for Northern India as a whole, it is already possible to 
make single line cultures of the groups that have been definitely classified. 
This is, in fact, now being done at Shahjahanpur; but its concentration at a 
single station tends to confusion and overlooks the important jfact that certain 
groups, such as the Saretha in Meerut and the Hejnja-Reora in the north-eastern 
tracts round Gorakhpur, have established their suitability for the conditions 
of definite areas, and deteriorate when grown outside those areas. Where 
clearly defined groups have clearly defined areas of adaptability it is, we think, 
important that the collection of the canes of these groups and the isolation of 
pure line cultures should be conducted within their respective areas. Our pro¬ 
posals to this end are set out in paragraph G3 below ; and wo would here 
merely emphasise the value of this work, the object of which is to discover sugh 
agricultural and chemical differences between varieties las period qf ripeping, 
sucrose and fibre content and water and manure requirements, and tlius" to 
enable the Agricultural Department to arrange the distribution of varieties more' 
strictly in accordance with varying local conditions. 


53. Regarding the other two lines of improvement in cane varieties, namely 
(b) Importation* of Coimbatore crosses the establishment of suitable crosses and 
and exotics. ' the importation of exotics, we have only to 

urge that the work already in progress should be greatly extended and the 
field trials carried out on a larger scale. We would also advocate the opining 
of a station in the foot-hills for the supply of hill sets on the lines already follow¬ 
ed in Java, as described in paragraph 22 of Chapter II above- The work 
already done in this direction in the Government gardens at Jeolikot in the 
Naini Tal district shows that hill sets can be successfully grown. It should 
constantly be borne in mind that, if the outturn of thick and medium varieties of 
cane is to be maintained without deterioration, the sets must be changed periodi¬ 
cally. This presents no insuperable difficulty, if the necessity is realised from 
the outset and arrangements are made accordingly to bring down sets from the 
£3ISC 0 
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hill nursery to the Circle farms at regular intervals and to multiply them there 
for distribution. In the selection of the site and the determination of the area 
of such a nursery we hope that consideration will also be given to the needs of 
Bihar, which will probably be unable to provide a suitable hill breeding station 
.within its own administrative borders and will therefore be dependent on the 
station here proposed for its supply of hill sets. We would add. here a caveat 
against the distribution of sets of improved and imported varieties to persons 
Who are not in a position to give them the care and cultivation they require. 


54. We propose to consider first what improvements are possible in the culti- 
Improvementa in cultivation : vator’s methods with the indigenous varie- 

(a) Improved cultivation of desi canes, ties of Ukh canes without any great 
departure from existing practice. The increase in yield of cane and sugar 
obtainable by the adoption of such methods is limited, and it is not possible to 
approach the high yields given by medium and thick varieties under trench culti- 
yation with adequate manuring. But the extensive distribution of such varie¬ 
ties and the demonstration of their proper methods of cultivation must take' 
time ; and for years to come many cane growers will not be in a position to 
adopt them. As an average estimate, it may be taken that the improved cultiva¬ 
tion of desi canes is capable of increasing the present average outturn of 25 
inaunds of gur per acre by 8 to 10 maunds. We need make no apology, there¬ 
fore, for considering the means necessary and practicable to secure such an 
increase. By desi canes we mean varieties indigenous to the Province under 
discussion, as distinct from exotic and other Indian varieties. Needless to say, 
.these arc, in the United Provinces, practically all thin canes. 

55. The introduction of pure races of indigenous varieties best suited to parti- 
fij Introduction of pure races of Ukh cular tracts instead of the mixture of good 
canes. and bad at present sown should be pushed 

forward wherever possible. As examples we may give the extension of Saretha 
in the Meerut division, Hemja and Reora in the eastern! and north-eastern dis¬ 
tricts and Rchra in the Rohilkhand division. Pure sets of these varieties should 
be maintained at the respective Circle farms. Also as progress is made with the 
isolation of pure line cultures referred to in paragraph 52 above, it should be 
possible to isolate early ripening Ukh varieties and to arrange for the cultivation 
of such varieties in a manner that will extend the total period of the cane harvest 
by advancing the date of its commencement. 


56. The first essential is'improvement in the preparation of land for sowing 

T . the cane. The present shallow ploughing 

(nj Improved preparation of land. ... * 

with the wooden country plough should 

be replaced by fewer ploughings with the turnwrest plough ; and a summer fallow 

should be given before the cane crop is sown, thereby preserving the soil moisture 

and increasing the supply, of plant food. 
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57. In the Meerut and Rohilkhand divisions, 'where cane and wheat are two of 

(Hi) Rotation * and ratooning. thc P rinci P al crops, the following rotation 

is a good one:—Cane, wheat, fodder crops, 
gram, fallow, cane. But a rotation often followed in some of the older canal 
areas in the west of the Provinces is cane, cotton, a rabi crop ( e.g wheat or 
barley), cotton, cane. This gives no time for the proper preparation of the 
land for cane. In these areas cane is not one of the principal crops, and it is 
doubtful whether cane growing should be' encouraged in tracts where cotton 
is the principal and more profitable crop. In any event cane should not follow 
a cotton crop. Nor would we advocate, as a general rule, the practice of ratoon* 
ing. The cane grower’s present avoidance of it appears to us, so far as we were 
able to judge, to be justified by the poorness of the ratoon crop which indigenous 
canes give and by the liability of ratoons to harbour diseases and carry them 
over from year to year. 


58. The number of sets sown by the cultivator is excessive, amounting in some 

(iv) Number of sets per acre. CaSCS ’ aS alroad > r stated ’ to as man 7 as 

26,000 per acre. Even with a moderate 

germination this is far too close together for the full development of each stool. 
15,000 sets per acre of thin Ukh canes are ample for a full crop, if sown in lines 
two feet apart. Early demonstration of the advantages of sowing a smaller num¬ 
ber of sets in lines by kalsis should be made. At the present time, while great 
pains are taken to preserve the soil moisture by hoeing at the time of sowing 
and until germination is assured, subsequent intercultivation is often rendered 
extremely difficult, if not impossible, by the manner in which the canes are sown. 
Rowing in lines two feet apart would make intercultivation possible after each 
irrigation and thus reduce the amount of water required. Frequently as 
many as six irrigations are given to thin (Ukh) canes. With better interculti¬ 
vation this could be reduced to two, or at the most three. 


59. It has been clearly demonstrated that heavy manuring of Ukh canes with 
, s mi v nitrogenous manures gives rise to exccs- 

sivc vegetative growth and delays the 
ripening until the time when crushing operations become impossible owing to the 
claims of the rabi harvest and the advent of the hot weather. Ten] to fifteen 
maunds of castor-cake meal (36 to 54 pounds of nitrogen) per acre is the limit 
beyond which the Ukh canes will not profitably respond. The use of oilcake meal 
should be encouraged and arrangements made for supplying it from seed depots. 
It is important, however, that instructions regarding the correct amount to use 
should be given at the same time. 
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fibjliiyor.oved cultivation of mctlinm 
and thick canes'. 

(ij Scope for its adoption. • 


GO! XVe have already drawn attention to the large area of land under cane in 

the United Provinces, the miserable 
yield of sugar at present obtained and the 
necessity for inci-easing the outturn of 
sugar on the existing area under cane. 
tIio fact that to,000 acres of thick canes are already grown in the Provinces slioy^ 
that the conditions of soil and weather do not impose any serious obstacle to the 
extended growth of canes of better quality. The real obstacles are to be found in 
the lack of manure and water, the supply of which even in the canal irrigated 
areas is often irregular. We hope' that the recommendations which we have 
already made for the extension of tube wells and those which we shall make for 
the supply of manures in our later Chapter regarding agricultural work in 
general will do much to remove these obstacles. Certainly their removal is a con¬ 
dition precedent to the successful application of the improved methods of culti¬ 
vating thick and medium canes which we now proceed to describe. Those methods 
involve a great change in the agricultural practice, of the Provinces and, for this 
reason, we recognise that their introduction will be a slower process than the 
introduction of the methods which we have suggested above for the improvement 
of the cultivation of the indigenous Ukh varieties. It must, however, be borne 
in mind that, if our purpose of increasing India’s outturn of sugar sufficiently 
to supply her own needs at least is to be achieved, great changes are required. 
That such great changes will be rewarded with proportionately greater yields 
can, we think, be confidently predicted from the results' of the important experi¬ 
ments conducted at Shahjahanpur since 1912, where the replacement of the pre¬ 
sent poor varieties with their limited possibilities of improvement by canes of 
better quality properly cultivated under competent supervision has trebled the 
yield per acre of sugar ordinarily obtained. The introduction of better methods 
of cultivation and better manuring of cane will, moreover, promote a general rise 
in.the standard of agricultural practice throughout the cane areas; while Shah¬ 
jahanpur experience has shown Unit the residual effect on the soil of intensive 
cane cultivation is so great that the yield of a following crop like wheat is increas¬ 
ed to at least thirty maunds per acre, or nearly three times the average yield of 


the; United Provinces, and that even the yield of a gram crop following the wheat 
crop is improved. -With these possibilities before us, we would, therefore, re¬ 
commend that, the improved methods of cultivation which have been worked 
out at Shahjahanpur as suitable for the United Provinces should be adopted 
•yhqre facilities for irrigation and manure are assured, particularly around tube 
wells and in tlfo neighbourhood of existing an 1 proposed central factories and 
that the spread of these methods should form one of the principal duties 
of the stgff of supervisors and field-men whose * appointment we shall 
suggest below for the demonstration of better sugarcane cultivation. The 
profits of central factories largely depend on the qiialifiy of the ’ cane 
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they handle, and it is impossible to obtain the high) extraction of Sugar 
yielded by medium and thick canes from the Ukh varieties which contain 
as much as 1C to 18 per cent, of fibre. There are now, in addition to the 
local Paunda, several varieties of medium and thick canes suitable for the United 
Provinces such as 247-B, Barbados-1529, Ashy Mauritius, Mauritius No. 16, 
Uba and the medium Java canes. We anticipate that the number will be in¬ 
creased in the near future both by medium Coimbatore seedlings which are now 
under field trial and by fresh importations- 

Cl. The best and most certain results with medium and thick canes, both as 
(Hi) Description V J‘ system of cuitiva- regards germination and yield per 
Di n recomwcnticl . acre, are obtained by sowing care¬ 

fully selected sets in shallow trenches 2 feet wide, 6 inches deep 
and 4 feet from centre to centre in a manner similar to that prac¬ 
tised in Java, which, as we have explained in Chapter II, has given such 
remarkable results. The method of sowing in trenches is more necessary in the 
case of thick than medium canes, but is worth adopting for. the. latter wher¬ 
ever possible. Where trenching is adopted, it should be preceded by a summer 
fallow during which the land should be worked at intervals and the 
trenches should be made in November as soon as the cultivator is free from 
sowing of his rain crop. Failure to secure adequate results by this method is 
often traced to attempts to make the trenches too late before planting. In a 
normal season the trenches should be irrigated as soon as they are made. With 
careful cultivation of the trenches, the moisture thus given should be sufficient to 
last until the cane is sown. A second irrigation will be required about ten days 
after sowing and about four additional irrigations before a normal monsoon. 
It has been ascertained that the cost of making trenches in Kohilkhand and 
Gorakhpur is Rs. 15 per acre when the labour rate is four annas a day. The 
method, however, requires a large and constant supply of labour, and is, there¬ 
fore, at. present . difficult to adopt where labour is scarce or irregular. A 
wide extension of this method will become possible as mechanical means of 
trenching are developed. Medium canes such as P. 0. J.-33-A and Uba will 
give a good stand of canes when sown on the flat in rows four feet apart 
without trenching, if deep cultivation is given to the land preparatory to 
sowing. This method is also to be necommended in preference to trenching, 
wherever, although a summer fallow" has been given, it has hot been possible 
to make trenches by November. 

• ‘' ■ i ■•r 1 I .. 

Whichever method of planting is adopted, thorough earthing up of the young 
canes should be done before the rains, preferably in two operations. The 
importance of keeping the cane standing by earthing up cannot be over¬ 
estimated. Heavy crops of cane, such as those produced joy tiiese methods of 
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cultivation, nearly always fall down during the monsoon months, if this is not 
done, and the purity of the juice and the sucrose content are adversely affected. 
The quantity of manure which gives the best results under the above conditions 
requires working out for the different cane tracts. In Rohilkhand the latest 
experiments show that it is 35 maunds (1.3 tons) of castor cake meal per 
acre (equivalent to 126 pounds of nitrogen), or the nitrogen equivalent in 
some other form of oil-cake meal or manure. In the case of farm-yard manure 
this would average about 300 maunds (11 tons). The economic optimum for 
Other soils of the Provinces will not differ greatly from this. On the Shah- 
jahanpur farm the manure, is dug into the trenches in one dose a month or 
six weeks before sowing. 

The rotations practised at Shahjahanpur are given, below. It is recognised 
that these may be modified with advantage to meet local conditions. 

1. When cane is grown every fourth year :— 

Sugarcane, wheat, fodder crop, gram, fallow, sugarcane. 

Where land is available this has proved an excellent rotation and gives 
heavy yields of wheat and gram as well as cane. Where cane every fourth year 
would not meet requirements, for example, on a limited area of land owned by 
a central factory, the following rotation can be used. 

2. When cane is grown every third year :— 

Sugarcane, wheat, fallow, sugarcane; a fodder crop and gram taking 
the place of wheat every third rotation. 

62. We are now in a position to consider how far the detailed recommenda- 

1development and organisation. W ® haVC mflde aW f ° r the improve¬ 

ment ot cane cultivation in the United 

Provinces necessitate any reorganisation or expansion in the local Agricultural 
Department. The form of our proposals is inevitably affected by the wider 
scheme for an all-India organisation with its own cane research stations under 
centralised control which we shall elaborate in a later Chapter of this Report ; 
but substantially those proposals can be stated in terms of local needs and their 
justification can be found in the description of local conditions recorded in the 
preceding paragraphs of the present Chapter. 

63. At present the research work on sugarcane is centred in the Shahjahan- 

(a) lie-search stations. P ur station > the only agricultural farm in 

the Provinces which is devoted exclusively 
to cane work. On the Circle farms cane must take its chance with other crops of 
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a share in the limited area available and of a claim on the attention of an already, 
fully employed Deputy Director. The unsuitability of such an arrangement 
for a crop which requires the close and constant attention and chemical analyses 
that cane requires we discuss in Chapter XXIII below : and we would merely 
state here our conclusion that, while the co-operation of the ordinary Circle farms 
will always be necessary in promoting improvements worked out at the cane 
stations and in the multiplication and distribution of sets, the establishment 
of farms devoted exclusively to research work on cane is an urgent need in all 
Provinces in which cane is, or is likely to become, an important crop- In no 
Province is it so important as it is in the United Provinces, and, though this 
has been recognised by the local authorities in the opening of the Shahjahanpur 
station, we are convinced that much requires to be done, if the Provinces aro 
to realise the full benefit of their preponderating share in the cane crop of India. 
We have already indicated the need for a hill nursery ; but an equally urgent 
need is, in our opinion, the opening of at least two more cane research stations 
like Shahjahanpur, one in the Meerut and one in the Gorakhpur division. We 
have drawn attention to the importance of conducting the isolation of pure line 
cultures within the areas to which each group of canes has proved its natural 
adaptability, and we cordially endorse the view expressed by the Local Govern¬ 
ment in paragraph 6 of thein Resolution on the Report of the Agricultural 
Department for the year 1918-19 that the marked effect of local variations in soil 
and climatic conditions rendered experience gained in one part of the cane grow¬ 
ing tract of doubtful value for another. The Meerut and Gorakhpur tracts 
possess such marked characteristics of their own, and the need for local research 
in these two areas should, we think, be immediately recognised. But it would 
be unfortunate if the work were handicapped, as it threatens to be at Shahjahan¬ 
pur, by lack of room for the conduct of the numerous comparative and other tests 
that will be required on a field scale, and we hope that it will be found possible 
to secure sites for the two new research stations we propose with an area of 
not less than 200 acres of suitable land each, as well as to enlarge the existing 
station at Shahjahanpur, th'e area of which is at present only 50 acres, to the 
same extent. We aro confident that the acceleration of definite and reliable 
results which will thus be secured will repay many times over the comparatively 
small extra outlay involved. 

64. The need for demonstration on the cultivator’s own field of improvements 
-r, . .. both in varieties and agricultural practice, 

(b) Demonstration. . . „ „ , ’ 

and the division ot functions between 

the research and the demonstration staffs are again matters which we 

deal with generally for all India in Chapter XV. The question of a special 

demonstration staff to work on sugarcane only is, however, one that we 

there leave for determination in accordance with 'the needs of each Province. 
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Such a special staff can be justified by (1) the outstanding importance <ff im¬ 
proved cultivation for cane, if any substantial increase in yield is to bo 
obtained, (2) the fundamental nature of some of th'c changes in agricultural 
practice required, and (3) the fact that, cane being a crop which is on the ground 
all the year, its proper cultivation and care call for constant supervision at all 
seasons. In those Circles in which sugarcane is a leading crop, therefore, vis., 
the Meerut, Rohilkhand and Gorakhpur divisions, we recommend the appoint¬ 
ment of a demonstration staff specially trained for and specially employed on 
sugarcane work, the training being furnished at the cane research stations and 
the constitution of the staff being fieldmen working under officers of the Provin¬ 
cial (or Class II) Service of the local Agricultural Department. The numbers 
required will naturally depend on the number of demonstration plots it is found 
advisable to work in each year ; but we suggest as a suitable standard which 
should provide full employment without relaxing essential supervision one 
fieldman to six plots and one Class II officer to ten fieldmen. 


65. Hitherto, the control of the Shahjahanpur research station and of all 

„ , special research work on cane in the Pro- 

(c.) Superior control. • , , , . . . , 

vmefts has been undertaken by our col¬ 
league, Mr. Clarke, in addition to his own duties as Agricultural Chemist, with 
more recently those of Principal of the Agricultural College, Cawnporc, and 
Professor of Agriculture. We realise that this multiplication of charges is 
due to abnormal causes, and we are glad to learn that the sanction of the Secre¬ 
tary of State has recently been obtained to the creation of a new post of Assistant 
Agricultural Chemist, primarily with the object of allowing the Agricultural 
Chemist to devote more time to the development and improvement of cane cultiva¬ 
tion in the Provinces. But, though this is a step in the right direction, wc feel 
strongly that it is not enough, and that the time has come when all research work, 
both chemical and agricultural, on cane in the United Provinces should be 
definitely placed under the undivided control of an officer whose whole time 
will be devoted to it. It will then, and only then, be possible for him to direct 
the cane work not only at Shahjahanpur but at the two new stations the con¬ 
stitution of which we have proposed above, as well as to take charge of the cane 
breeding station in the foot-hills. As will be seen from Chapter XXIII below, 
we contemplate an all-India scheme of organisation for cane research under -which 
all these research stations would eventually be absorbed by and controlled from 
a central institution to be called the Sugar Research Institute, and the expert 
officer in charge of them would pass under the same control and be transferred to 
the same organisation. Meantime, however, -we regard it as important in pro¬ 
vincial interests that immediate steps should be taken to complete the unification, 
of the control of cane work in the Provinces and to free the officer in charge of 
it from all other responsibilitits. 
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This unification of control, however, though it will relieve the executive 
staff of the local Agricultural Department of the main research problems of cane 
growing, will in no way interfere with their existing interest in the practical 
spread of improvements in the crop within their own Circles ; and, whatever be 
the future of the organisation we propose in Chapter XXIII, the sthff at the 
research stations must, as we there show, continue largely td rely upon 
the Deputy Directors of Agriculture to multiply their improved ;varieties 
of seed, to chock qnd report on variations in (lie results, of the research 
stations when applied to particular localities, and to popularise the improved 
varieties and methods there recommended- This is our justification for ventur-' 
ing to offer a suggestion regarding the redistribution of Deputy Directors’ 
Circles which we understand is now being considered. The intention is, we 
believe, eventually to split up the existing four Circles into eight, thoilgh for the 
present only two new posts of Deputy Director have been created, and the number 
of Circles will for the time being presumably be increased to not more than six. 
We arc given to understand that one Circle will comprise practically the whole of 
Oudh including Kheri and Sitapur, two important cane districts where the con¬ 
ditions and problems in regard to cane are very similar- to those in the adjacent 
Circle of Rohilkhand. We are not in a position to say whether more important 
interests affecting other crops or facility of administration outweigh the material 
advantages which the fusion of these two districts with the Rohilkhand Circle 
would secure for the canc crop, but, if not, we would draw the attention of the 
Local Government to the advisability of this comparatively small rearrangement. 


Summary of Conclusions and Recommendations. 

( 1) The United Provinces furnish more than half the acreage under cane 
in India ; but sub-tropical conditions render their cane problems of great com¬ 
plexity. 

(2) Existing canals here, unlike those in the Punjab, are designed for an 
intermittent discharge only; and there is no prospect of a material extension of 
cane on any of them except the Upper Ganges canal, which has new permanent 
head-works under construction. 

(3) The execution of the Sarda canal project, one part of which, the Sarda 
Kichha feeder canal, has now been sanctioned, should, however , (jive ah increase 
of 100,000 'actres Under cane, besides creating great possibilities of introducing 
improved varieties and methods of cultivation, 
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{4) A small increase under existing canals might be obtained, if the 
system of distribution of ivatcr could he modified to enable the nerds of cane 
to be met during the hot weather months and breaks in the monsoon . 

(5) The feasibility of giving more reliable notice to cane growers of the 
supply of canal ivater should be investigated. 

(^) 1 he system of distribution on the Sarda Kichha feeder canal should 
be worked out with special reference to the needs of cane ; and the Agricultural 
Department should try to secure concentration of the cane areas in the interests 
of efficient irrigation. 

(7) The provision of adequate drainage, is of great importance and should 
be constantly borne in mind ; and a drainage survey should be carried out in 
the submontane districts. 

(8) Wells are a most important source of irrigation ; and the develop¬ 
ment of pump irrigation would confer great benefit, especially to cuuc. 

(9) There is already a fair demand for such installations ; and an entirely 
separate branch of the Agricultural Engineering Department should be formed 
to deal with well boring and pumping installations only. 

(10) The work should be concentrated in selected Iracfs, o.?., the Klieri 
dislrict, and combined with active propaganda. 

(11) If electric power is generated from the falls on the Upper (binges 
canal, it .might well be used to work tube wells in the areas not irrigated by 

the canal. 

(12) Surplus power from the. falls on the Jumna might be used for the 
same purpose in the Saharan pur, Muzaffarnagar and Meerut districts. 

(12) The grant of loans to individuals for the installation of tube wells 
and power-pumping is preferable to encouraging co-operative societies to under 
fake them. 

(14) ihc separate consideration of the two main branches of agricultural 
improvement should not obscure the fundamental principle that in Upper India 
improved methods of cultivation must accompany the introduction of improved 
cane varieties. 

(15) The Agricultural Department’s work on the isolation of pure races 
of indigenous varieties should be decentralised in recognition of the adaptation 
of particular groups to particular tract- 
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(16) The work on Coimbatore crosses and importation of exotics should 
be extended and field trials should be carried out on a larger scale. 

(17) A station should be opened for the supply of hill sets and should pro¬ 
vide for the needs of Bihar as well as the United Provinces. 

(18) Though the enhancements of yield obtainable by the application of 
improved methods of cultivation to local canes are limited, they are still appre¬ 
ciable, and improvement in this direction is likely to be more rapid than in 
the direction of introducing better varieties. 

(19) Instances of such improvement are the dissemination of pure races 
of the best indigenous varieties, better jdoughing, a summer fallow, more 
scientific rotations, planting fewer sets in rows, and the use of oil cake manures. 

(20) Superior thick and medium varieties with the greatly improved 
system of cultivation they require must, however, be introduced if India is to 
supply her own sugar requirements. 

(21) The feasibility of their successful introduction, given adequate supplies 
of water and manure, has already been demonstrated at Shahjahanpur ; and a 
great improvement in general agricultural practice will be promoted thereby. 

(22) The suitability of several thick, and medium varieties for the Provinces 
has already been established. 

(23) The best system of cultivation is the trenching system adopted in 
Java, but until trenching by mechanical means is adopted it requires a large and 
reliable labour supply. 

(24) For medium canes and wherever labour is not plentiful sowing on 
the flat in roivs four feet apart after deep cultivation may be adopted. 

(25) Whichever method is adopted, earthing up of the young canes is 
essential. 

(26) In addition to Shahjahanpur, which should be enlarged to 200 acres, 
two new stations of similar size devoted exclusively to research work on cane 
should be immediately opened in the Meerut and Gorakhpur divisions. 

(27) Demons!ration parlies of ftcldmen under Class 11 officers of the Agri¬ 
cultural Service should be trained at the cane research stations and posted 
solely for demonstration work on cane in the Meerut, Rohilkhand and Gorakh~ 
pur divisions , 
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(28) All cane research work, both chemical and agricultural, sfioyld n °w 
be placed under the,undivided control of a whole-time officer, without awaiting 
the constitution of the Sugar Research Institute. 

(29) In the interests of the cave crop it is suggested that, when the 
impending redistribution of the Circles of Deputy Directors of Agriculture is 
carried out, the Kheri and Sitapur districts should be included in tl{cJlobilkhand 
Circle. 



CHAPTER IV. 

BTHAR AND ORISSA. 

60. The Province of Bihar and Orissa lies between 19° 3' and 27° 31' N. Orissa 
, occupies the most southerly position in the 

Climat* and soil. Province and is thus entirely within the 

tropics, whereas Bihar proper is entirely 
sub tropical ; the intervening - tract known as Chota Nagpur lying half north 
and half south of thf> Tropic of Cancer. In acreage under cane Bihar and 
Orissa stands third of the Provinces in India, but the cane growing tracts are 
concentrated in the Patna and Tivhut Divisions of west Bihar, the principal 
cane growing districts, according to the official statistics, being Saran north 
of the Ganges and Gaya and Shahabad south of that river. Outside these divi¬ 
sions, the only district which returns an area of more than 10,000 acres is 
Bhagalpur in the eastern half of north Bihar in which the area under cane in 
1919-20 was 17,4.00 acres. .The monsoon in Jiihar and Orissa sets in somewhat 
earlier and lasts longer than in the United Provinces. Tn the cane growing 
districts the rainfall is more intermittent than it is further east and is due 
mainly to cyclonic disturbances which develop at short intervals of two or threS 
weeks in the north-west angle of the Bay of Bengal. These invariably move 
westward and in passing over the western districts of the Province cause heavy 
rainfall for several days at a time. From November to February the weather 
is fine and dry and there is an almost total absence of cloud and rainfall except 
for an occasional disturbance proceeding from the north-west of India. From 
March onwards, until the break of the monsoon dry westerly winds with in¬ 
creasing temperatures prevail, and the only rain, is that from hot weather storms 
which varies between one and three inches on an average. The annual rain¬ 
fall in south Bihar, that is, the districts lying between the Ganges on the north 
and the Ghota Nagpur division on the south, is about 42 inches and there is 
very littje variation between the different stations. The variations in North 
Bihar are much greater. Tn the submontane tracts the annual fall is from 50 
to 55 inches, hut nearer the Ganges it is very little higher than in South Bihar 
It is worthy of mention, In vjew of th<? fact -that practically all the catu? ih $orth 
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Bihar is unirrigated, that the rainfall in the Saran district was as low as 24 
inches in 1896-97 and as high as 65 inches in 1899-00. North Bihar is a level 
plain falling gradually from the foot of the Himalayas but with a belt of fairly 
high land along the bank of the Ganges. The soil consists mostly of the older 
alluvium or hangar of the Gangetic plain, which is a yellowish clay with fre¬ 
quent deposits of kankar (calcium carbonate) ; but in many parts this has been 
cut away by the torrents which rush down from the Himalayas, and the lowland 
.through which these rivers have at one time or another found their way to the 
Ganges is composed of more recent deposits of sand and silt brought down by 
them in flood. These latter soijs have a remarkable capacity for retaining mois¬ 
ture. a specially valuable feature in view of the capricious character of the 
rainfall. In South Bihar the presence of new alluvium is less marked. 

67. The average area of Bihar and Orissa excluding Native States during the 

five years ending 1918-19 was 52,956,150 

C(llt mi i i ii l i 

acres. The net area actually cropped dur¬ 
ing the same period averaged 25,370,280 acres of which 268,800 were under cane. 
Of the Tatter, 47,894 acres were irrigated from Government canals. The per¬ 
centage of the area under cane to the net area cropped was 1.1 and to the total 
area under cane in India was 9.8 . The average yield of gur for 
the ' quinquennium was : returned at 1.04 tons per acre. Tt must be 
remembered, however, that most of the Province being under per¬ 
manent settlement, that is, with a fixed land revenue demand not liable to 
periodical revision, it has no revenue staff ; and that its agricultural statistics 
of area are furnished by the police. It is impossible therefore to place the 
same reliance on these figures as on the corresponding returns of all other Pro¬ 
vinces except Bengal, where the same defects exist as here and for the same 
reason. 


Varieties of cane. 


68. Bihar and Orissa is specially interesting botanically in that it is a transi¬ 
tional region between tropical and sub¬ 
tropical Tndia, that is, between the re¬ 
gion of thick canes arid of the thin, indigenous canes. In these circumstances, 
it is unfortunate that more work has not been done on the classification of canes 
in this Province. Pure line cultures of some of the most prominent indigenous 
varieties have been made at Sabour with a view to the more extended study 
of their chemical and agricultural characters. Owing to the limited area avail¬ 
able for sugarcane work and the smallness of the staff, hoxvever, this work has 
not been followed up ; and a complete account of the cane varieties still remains 
to be made. This is especially necessary in the ease of the thick canes which 
are now grown on a fairly large scale by planters and others. Many varieties 
of such canes have been introduced in the past, but their history has become 
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hopelessly confused. Mauritius varieties, for example, are common but their 
original names or numbers have seldom survived. One of the Tanna varieties 
of Mauritius cane, which were probably introduced into Bihar and Orissa from 
Western Bengal, is stated by Woodhouse, Basu and Taylor* to be exactly similar 
to a .cane known. in Bihar as Red Java, and to be probably the samp cane 
with a different name, whilst the canes known in Bihar as Patli Khajle, Sada 
Khajle, etc., which are said to have been introduced from Assam, are not known 
to the officers in that Province. 

' The varieties of cane mostly grown in Bihar, more especially north of the 
Ganges, are the dwarf, bushy canes of the Mungo group, and correspond to the 
white Ukh canes of the United Provinces. This group is represented in Bihar 
and Orissa by Hemja (also known as Bhurli), Reora and Mungo, all canes which 
tiller well and have for indigenous canes a sucrose content of high test and 
purity when ripe, but they ripen late. Of these Ilemya is now the most popular 
variety, as it has been found to suffer comparatively little from drought and 
waterlogging and, owing to its hard rind, is not attacked by jackals and'pigs. 
It is also more resistant to red rot and borer than the other members of the 
group. The canes of the Nargori group, which is represented in Bihar by 
Baraukha, Kewali and Nargori, are tall and reed-like but poor in sucrose con¬ 
tent. The points in their favour are that they ripen earlier and suffer less 
from floods than the Mungo group. The medium canes of the Pansahi group 
,—the Ganna canes of the United Provinces—are more popular in the 
irrigated lands of South Bihar than in North Bihar where cane 
is almost entirely grown without irrigation. The principal members 
of this group, the characteristics of which are medium thickness, erect habit, 
and good tillering, but high glucose content, are Pansahi, Maneria and Chinia. 
Maneria is spreading in South Bihar, as it is not subject to attack by borer to 
the same extent as the other varieties of the group, and as it is found to develop 
sufficiently on waterlogged land to admit of an early harvest and thus to meet 
the needs of the early gur market. Pansahi, on the other hand, is very liable 
to red rot and borer and is unable to withstand waterlogging. Chinia, which 
has a poor sucrose content, is mainly grown on lands liable to flood in the Dar- 
blianga district of North Bihar. Of varieties which do not fall into any of 
the groups mentioned above, Khari, which is an important cane in South 
Bihar and appears to have been introduced from Bengal, is a tall, thin, hardy 
variety which withstands drought and waterlogging well and gives a good yield 
and an excellent quality of gur for a cane grown under such conditions. It is, 
however, peculiarly liable to smut. Sewari, which is an early ripening cane, 

•Memoirs of the Department of Agriculture in India, Botanical Series Volume VII, No. 2, 
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with a very high fibre but with juice of high sucrose content, is frequently found 
on lands liable to flood. Paunrah, a tall erect cane also early ripening and 
with juice of high sucrose, content, is said to have been recently introduced 
from "the United Provinces, although there is no cane known by that name in 
those Provinces, and is spreading in the neighbourhood of Sipaya. Lalgerah 
is a medium variety which has recently been introduced in the Shaliabad district 
of South Bihar and has so far given good results. 

GO. Reference has already been made to the work on the isolation of pure line 

cultures which has been done at Sabour. 

History of work on sugarcane iii BUmr. A rmmhcv of the local varieties of cane 

which were isolated by thc late Mr. Woodhouse, Economic Botanist, are still 
being tested together with a number of seedlings from Coimbatore, but the 
work has not progressed sufficiently to enable sets to be given out. The chemi¬ 
cal work at Sabour carried out by Mr. C. Somers Taylor on the character and 
quantity of fibre in different varieties of indigenous and imported canes has 
afforded interesting information regarding the behaviour of Hie various canes 
in the mill, and has further pointed to some radical differences in the structure 
of the compound celluloses (or.,fibre) of each group which may ultimately prove 
of material value in selecting suitable canes for factory work. Chemical work 
has also been done on the effect of different manures on thc period of ripening 
and has proved that heavy dressings of nitrogenous manure at Sabour delay 
the ripening for, a fortnight. In 1913-14 a cattle breeding farm was started at 
Sipaya in the Saran district of North Bihar. It was originally planned that 
thjs should be combined with a sugarcane station, but within six months the 
Upgal Government had abandoned this intention ; and for thc next five years, 
while frequent changes in the proposals for the location and control of the cane 
station were made, it was consistently intended, that it should be provided with 
a site elsewhere than Sipaya. Such work as was done there on cane selection 
meanwhile was merely regarded as a breaking of the preliminary ground pend¬ 
ing thc creation of a special cane station under fully qualified direction. 
In ;the autumn of 1919, however, it was decided that Sipaya was, after all, the 
best place for the station and arrangements are now being made for its per¬ 
manent location there. The work done, as at Sabour, has so far been almost 
entirely ponfined to varietal tests, but a small quantity 7 of the variety known 
as D-1135 has been distributed to planters in the neighbourhood. On the Ranchi 
farm special attention has been paid to the cultivation of cane bn drained land, 
and the experiments have shown that it is possible to grow large crops with 
heavy manuring provided that thc drainage is sufficient. Mention should also 
be made of the varietal tests and the experiments with improved methods of 
cultivation which have been carried out at the Imperial Research Institute at 
Pusa, the results of which should prove of value in North Bihar. 
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70. Bihar differs from other Provinces in India not only in the possession of 
Agricultural practice a considerable industry for the manufac- 

(a) on ryots’ holdings. turc of white sugar direct from the cane 

but also in that a large area of cane is grown by European planters on their 
home farms under their own supervision. On these estates the cultivation is of 
a comparatively high order and differs so markedly from that of the ordinary 
cultivator as to call for separate description. To take the Bihar ryot first, 
he lias, like the ryot in the United Provinces, no established system of rotation. 
Except in the irrigated tract of South Bihar, where cane generally follows rice, 
cane follows either autumn rice (harvested in September), or peas or, less 
commonly, a whole year fallow succeeding a rabi (cold weather) crop. As cane 
in Bihar is usually planted in February, the fallow with the first of these rota¬ 
tions is from October to February, and with the third from March to February ; 
whilst after a crop of peas there is no fallow at all. A fallow in North Bihar, 
where little or no manure is applied and cane is almost entirely grown with¬ 
out irrigation, is of the greatest importance, not only as a means of restoring 
fertility but also as a means of conserving the necessary moisture to carry the 
crop through the hot weather. It follows, therefore, that cane gives the best 
results when grown after a rabi crop, and this rotation is usually followed on 
the best land. 

In the preparation of land the practice in no way differs from that followed 
in the east of the United Provinces. The number of ploughings varies from 3 
or 4 to 15 or 20, according to the length of the fallow. Whole canes cut into 
sets arc used as seed, the worst corner of the standing crop being usually kept 
for that purpose. No examination of the sets in order to ascertain whether 
any are diseased is made, and the cultivator is content to see that the sets have 
buds. They are sown after the plough and covered with earth by a hanga 
(wooden beam) except in Karan, where cane is planted in pits for making which 
a Icodali (long handed hoe) is used. The cultivator in Bihar sows cane thickly, 
as many as 25,000 sets to the acre being not uncommon, as he believes that 
the land is not strong enough to enable the cane to tiller freely. 


After cultivation is confined to working the land with a lthurpi (trowel) 
before the cane germinates, to weeding with the same implement and to working 
the land with the kodali when the cane is above the ground. On land under wells 
in Saran the wells arc only used to help the cane through the hot weather, when 
two or three irrigations are given. 

As a general rule no manure is used except on land under wells and canals, 
where village sweepings and farm-yard manure are applied to a limited extent, 
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As in the United Provinces, the crop remains on the ground from nine 
to eleven months, according as it is an early or late variety, and harvesting 
begins towards the end of December and continues in some parts into March. 

71. The cultivation on planters’ estates is of a much higher order than that 

' on the land of the ordinary cultivator. 
(b) on planters estates. . Q n ^ iese es tates, cane is usually grown 

on high land, that is, on land not subject to floods. A definite rotation is usually 
followed, the most common one being— 

First year :—Cane, planted February, 1913, cut December, 1918 and 
January, 1919. 

Second year :—Maize, sown June, 1919, and cut September, 1919, followed 
by oats, or some other rabi crop sown in November, 1919. 

Third year :—The land is fallowed after the reaping of the rabi crop in 
March, 1920. 

Fourth year :—Cane again 

Practically a whole year’s fallow thus intervenes between the harvesting of 
the rabi crop and the planting of the cane crop. Tmligo is frequently grown 
instead of maize in this rotation, and its seeth forms a valuable manure. Weed¬ 
ing is efficiently done and the land is thoroughly worked with the kodali when the 
cane is well above the ground. Indigo seeth and oil cake arc applied fairly liber¬ 
ally. Although, as a general rule, cane is sown, as on the ordinary cultivator’s 
land, after the plough, the yields obtained are much higher than those got by 
the cultivator owing to the longer fallow, the more thorough cultivation and the 
use of manure. It should perhaps be mentioned that a few planters adopt the 
trench system of cultivation for exotic canes, but that in such cases the trenches 
arc often made too late. It should bo remembered that under this svstem the 
land is opened up to a greater depth than it is with ordinary cultivation, and 
the newly exposed soil requires aeration combined with a suitable amount of 
moisture to bring it into a suitable condition for the decomposition of organic 
manures and the development of the young cane. 

72. Bihar and Orissa has only two large canal systems, the Orissa canal and 

Prospects of the extension of sugarcane the Sone canal systems. The area under 
under irrigation. cane on the Orissa canals, which irrigate 

nearly 350,000 acres, is negligible, 824 acres in 1913-14 being the highest figure 
returned, and we consider that Orissa may bo ruled out of consideration as a 
cane growing tract ; since the climatic conditions render it in every way much 
more suitable for rice. The position is quite different on the Sone canal system. 
That system takes off from both banks of the Sone at Dchri ; the left (or west) 
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bank canal having three main branches known as the Buxar, Dumraon and Arrah 
canals, and the right (or east) bank canal having only one main channel, known 
as the Patna canal. The system commands a tract 1,586,900 acres in extent, 
of which the area irrigable annually is estimated at 850,000 acres ; though the 
arc actually irrigated has never exceeded 639,400 acres. The annual rainfall 
is about 42 inches. Rice and cane are the only two crops of importance ; but, 
as the average area under cane for the ten years ending 1918-19 was 41,293 
acres as against 398,443 acres of rice, it will be seen that rice is at present 
nearly ten times as important as cane. There is, in our opinion, no part of 
Bihar and Orissa which offers better prospects for the development of cano 
cultivation than the area under the Sone canal system. The tract which it 
commands is not subject to river floods, and there would be no difficulty; in 
meeting th*e needs of the cane crop during the hot weather, since the canal 
supplies could be supplemented, as they are at present, from wells which can 
be sunk at trifling cost. The obstacle which has hitherto prevented the ex¬ 
tension of cane cultivation and the introduction of better varieties is the lack 
of drainage. As the main branches of the canal run due north to the Ganges, 
into which the whole area drains, it will be obvious that the distributaries run 
across the line of natural drainage. The drainage problem is rendered still 
more acute by the fact that the main line of the East Indian Railway runs 
across the north of the tract parallel to the Ganges and that its embankment 
holds up water to a large extent. The result is that in the monsoon the cul¬ 
tivators of cane find it impossible to get rid of the surplus water from their 
cane fields, which suffer not only from the rise in the subsoil water but also 
from surface flooding d\ie to their situation in the middle of rice fields which 
have been embanked to hold up water. In consequence, although this tract 
is capable of growing excellent varieties of cane giving heavy yields, the ener¬ 
gies of the cultivators have so far been devoted to raising an inferior class of 
cane which will stand waterlogged conditions. It was suggested to us that, 
if drains could be made along the? centre of each hollow between the distribu¬ 
taries and could be opened out into the natural water courses which could then 
be turned into drainage channels, excellent crops could be grown close to the 
latter and the area under such crops could bo gradually extended by opening 
smaller drains. It was also suggested that the drainage of the tract could 
be improved if more outlets were provided under the East Indian Railway. 
We do not feel competent to gffer an opinion on the feasibility of these sug¬ 
gestions ; but w r e are convinced that the first essential to any development 
of cane cultivation in this tract is proper drainage and that the tract is in other 
respects so suitable for cane that every effort should be made to provide this. 
We, therefore, recommend that a drainage survey should be carried out at an 
early date with a view to the provision of a remedy for the present unsatis¬ 
factory state of affairs. 



68 


BIHAB AND ORISSA. 

73. The drainage problem in North Bihar is not as important as that south 

of the Ganges. Nevertheless; owing to 
Drainage m Zorth Bihar. heavy monsoon rains combined with 

torrents from the Himalayas, there are large areas in North Bihar which are 
so liable to floods that they are unable to produce any crops of value. Here, 
as in South Bihar, a line of railway—in this case, the Bengal North-Western 
Kailway—runs across the natural drainage line of the country and its presence 
accentuates the difficulty, as does, though to a much less extent, that of the 
Tribeni Canal. Attempts to prevent floods in some places by constructing 
embankments along the river banks at certain points merely resulted in the 
flooding of large areas and greater damage lower down. We understand that 
some ten years ago the Local Government found it necessary to take control 
of certain embankments in the western districts of North Biliar and to prohibit 
the construction of any new embankments or additions to any existing em¬ 
bankments ; and that this has to some extent lessened the intensity 
of floods. In spite of this there are still large areas in North 
Bihar in which, owing either to the entire lack of natural drainage 
channels or to the fact that these have become blocked up or have been diverted 
as a result of erosion, silting or similar causes, it is impossible to get rid of 
the flood water sufficiently quickly to make cane a safe crop. The diversion 
of the water courses has meant that their position in relation to the outlets 
provided when the railways and roads were originally built has changed ; and 
that either the railways and roads are frequently breached or else they hold 
up water over a large area to the detriment and often to the total destruction 
of crops. We hold, therefore, that in North Bihar, not only could better 
varieties of cane be grown and better outturns be secured, but also a con¬ 
siderable extension of cane cultivation might result, if a drainage survey were 
carried out with a view both to the enlargement of the existing watercourses 
and the removal of obstructions in them and to the provision where necessary 
of fresh drainage channels and of outlets uiicjer railways and roads. 

74. It follows from what has been said in the foregoing paragraphs that wo 

have no recommendations to make rc- 
Agricultural improvements. gating the improvement of cane culti¬ 

vation in Orissa. The serious obstacle to the introduction of improved 
varieties and methods which is offered by the waterlogged condition of the 
land in the main cane growing tract of South Bihar renders it impracticable 
for us to make any constructive proposals for that area pending the comple¬ 
tion of the drainage survey we have recommended and the elaboration of a 
thorough drainage scheme. Meanwhile we must be content to advocate the 
more general lines of improvement we recommend in Chapter XV below, parti¬ 
cularly the organisation of supplies of sulphate of ammonia and other arti¬ 
ficial manures. In so far as we have special recommendations to make for 
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the Province, therefore, we shall confine ourselves to that part of Bihar which 
lies north of the Ganges and is generally known as North Bihar. 

75. Before the ryot’s education in the adoption of pure and improved 
Ihjvt’s cultivation. varieties can. be started, the pure lines 

(a) Selection and improved varieties. have to be isolated and the improved 
varieties established which will respond to such cultivation as he can reasonably 
be expected to give them in the near future. With regard to pure lines of in¬ 
digenous canes, we have indicated in paragraph 68 the large variety of canes 
at present grown in the Province and the early stage at which the work so far 
done on their identification and classification has been interrupted owing to 
shortage of expert staff. We trust that this work will now be systematically 
resumed without further delay on the lines already adopted and now proposed 
by us for extension in the United Provinces. Whether this work will ultimately 
require to be distributed over several research stations, as we have recom¬ 
mended for the United Provinces, is a matter upon which we are not prepared 
to dogmatise. In the event of the solution of the drainage problem in South 
Biliar, it seems probable that a separate station for that area will be required. 
On the other hand, the facts that particular cane groups do not appear to have 
established their special adaptability to particular localities in North Bihar 
so clearly as in the United Provinces, and that the more compact area of the 
former is on the whole more homogeneous than the extensive area of the 
latter, lend support to the view that the work for North Biliar might well be 
concentrated in a single research station ; though, as will be seen below, even 
here we think more certain results are likely to be obtained, if two stations are 
established forthwith. But this does not mean that, until the classification 
of all important indigenous varieties and the isolation of pure line cultures 
of the best variety in each group have been completed, ail work on the promo- 
tion of improved varieties should be held in abeyance. Certain indigenous 
canes, and particularly Ilemja, have definitely established their superiority 
to other varieties now extensively grown ; and steps should at once be taken 
to propagate pure sets of these varieties in large numbers and to distribute 
them widely among cane growers. The complementary work of introducing 
new canes which are an improvement on the varieties at present grown is one 
which, so far as we can judge, the local Department of Agriculture is not yet 
in a position to undertake. It has yet to establish the superiority of new 
varieties under Bihar conditions ; but its main line of work, so far as the or¬ 
dinary ryot is concerned, should be to test indigenous varieties of other Pro¬ 
vinces and those of Dr. Barber’s crosses which have been evolved with the 
object of attaining an improved yield under conditions of improved cultiva¬ 
tion which the ryot can be reasonably expected to adopt in the near future. 
A special point to be borne in mind in carrying out these tests is the importance 
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of discovering an early ripening cane, the need for which will be increased 
in proportion as the Department is successful in spreading the cultivation of 
so late a ripener as Hemja. It is true that in making this point we have par¬ 
ticularly in mind the extension of the factory season ; but we trust that the 
recommendations we shall make in Part II of our Eeport to secure reasonable 
prices to the cane grower who sells his cane to a factory will result in the grower 
finding his best market in the factory and thereby consulting his own best in¬ 
terests in consulting theirs. We have no desire entirely to rule out the pos¬ 
sibility of introducing exotic varieties among ryots in Bibar ; but as tbe main 
prospect of advance in this direction is offered by the larger landholders, 
whose position corresponds more closely with that of the European planters 
than that of the ryots, we deal with this subject in paragraph 79 below. 

76. Although the most suitable rotations for cane in North Bihar have yet 

to be worked out, it can be said at once 
(b) Improved agricultural methods. that cane should follow a rabi (cold 
(i) Rotations and fallowing. weather) crop, and thus secure the 

great benefit of a practically full year’s 
fallow ; or alternatively that it should be preceded by a green manure crop 
grown during the previous monsoon. Early steps should be taken to de¬ 
monstrate to the ryot that those practices more than repay themselves in the 
improved outturn of the cane crop. The introduction of a fodder crop into 
the cane rotation is also, in our opinion, an important need which would in¬ 
directly improve the cane yield by benefiting the cattle and enabling them to 
do deeper ploughing. Speaking generally, the cattle in Bihar are distinctly 
inferior to the cattle of the United Provinces, being both smaller and weaker. 
Tbe same animals arc usually employed both for crushing the cane and for 
ploughing the land with the result that, underfed and exhausted at the end 
of the crushing season, they are incapable of drawing anything but tbe primi¬ 
tive country plough with its limit of depth of four inches. Attempts to im¬ 
prove the Bihar breed are being made in tlie cattle farms at Sipaya and 
Bettiab ; but the Bettiah herd, which was transferred from Pusa in 1909-10, has, 
we were informed, very seriously deteriorated as the result of in-breeding; while 
the work at Sipaya is still in an experimental stage. The possibility of establish¬ 
ing a superior breed for Bihar is, therefore, still problematical ; and for some 
time to come the practical question before ns in Bihar will be how to make the 
most of the existing breed. Better ploughs and"deeper ploughing are essential 
if a more general use of manures is to be advocated ; and without these two 
improvements it is idle to expect any material increase in the yield of indi¬ 
genous canes. Hence the great importance for improved cane cultivation of 
securing for the cattle of Bihar better food and less work. Of these the second 
can only be secured by means which will relieve them of the duty of crushing 
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the cane, that is, by the spread of sugar factories and the introduction of small 
power plants for the manufacture of gur, a matter we shall discuss in Chapter 
XVIII. It is with a view to securing the first that we advocate the inclusion 
of a fodder crop in the cane rotation, and the institution of early and active 
propaganda to this end. 


77. There is much more scope for effecting immediate changes in the ryot’s 

practice of selecting and planting his 
(til Cultivation. gets. The short-sightedness of his policy 

of keeping the worst patch of his cane crop for planting should be demonstrated 
to him ; and he should be taught to select his sets with intelligence and care. 
It is largely owing to his present practices in these respects that he is com¬ 
pelled to go. to the otherwise unnecessary expense of planting as thickly as 
he does ; for it is inevitable that a large proportion of the sets so obtained will 
fail to germinate, and thick planting is mainly an insurance against this. A 
further economy in sets can be effected by the introduction of planting in lines 
which will facilitate after-cultivation and promote better tillering. The popu¬ 
larisation and provision of cheap manures, particularly oil-cake manures, is 
another urgent problem ; and we suggest a possible means of solving it below. 
The warning we there give against the practice of over-manuring indigenous 
canes applies of course with equal force here ; but the almost complete absence 
of manuring among ryots at the present time and their lack of capital render 
the danger more remote with them than with the planters. 


78. The line of development on planters’ estates is clear. We have here a 

body of men alive to the advantages of 
Tlanten' cultivation. scientific agriculture and, as a whole, 

if (a) The need for improved varieties, able to furnish the capital necessary for 

its adoption. They control areas the 
extent of which renders the introduction of power machinery an economic pos¬ 
sibility, their general standard of cultivation is already comparatively high 
and the adoption of the trenching system proves that some of them at any rate 
are prepared to adopt the most advanced methods which can be shown to be' 
profitable. There are, in fact, already signs that the planter’s system of cane 
cultivation is in danger of out-running the cane he cultivates. In the compara¬ 
tive absence of work, either by the planters themselves or by the local Agri¬ 
cultural Department, on the introduction and acclimatisation of medium and 
thick exotic varieties, the planters’ more intensive methods of cultivation have 
been applied to the best of the indigenous canes, with the result that, while very 
high yields of cane have been obtained, (individual instances of 800 to 900 
maunds—29 to 33 tons—of Hemja per acre having been reported) the sucrose 
content of the cane has been proved in the factory to fall far short of what the 
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same cane yields under less intensive cultivation. In other words, the culti¬ 
vation given has passed the limit beyond which tiie thin, indigenous canes are 
unable profitably to respond, and they lose in sucrose what they gain in mere 
vegetative growth. It is, of course, easy to argue that, so long as the factory 
purchases its cane by weight, this is no concern of the cane grower’s ; but 
the answer to this contention is that in the long run the price a factory can 
afford to pay for its raw material must be proportionate to the true factory 
value of the material ; and that the cane grower wall either have to agree to 
some other system of payment than payment by weight, or be content to look 
elsewhere than the factory for the disposal of his heavy crop. 


ft) Steps necessary for improvement. 


79. The urgent need, therefore, so far ns the Bihar planter is concerned, is 

the introduction of improved canes which 
will respond in sucrose content as well 

as in weight per acre to the intensive cultivation lie is prepared to give them. 
The co-operation of the planters themselves in the discovery and multiplica¬ 
tion of such canes should of course be enlisted, but they do not possess tho 
scientific training and equipment necessary to conduct research of this kind ; 
and it is, we think, the clear duly of Government to undertake it and to provide 
locally the machinery for the purpose. Simultaneously the solution of pro¬ 
blems which have been, or are now being, worked out for the United Provinces 
at Shahjahanpur should be undertaken, such as ihe most remunerative rota¬ 
tions, the spacing of the cane rows, the value of green manuring, and the right 
quantities of manure for each of the throe main classes of cane, thin, medium 
and thick. Nor have we hero the interests of the planters only in view, or of 
the larger zamindars who may be expected to adopt the planters’ methods. 
It must be remembered that the planters do not cultivate the whole of their 
estates, and that many of them lease largo areas to tenants. They arc direct¬ 
ly interested in improving the agricultural practices of these tenants and so 
enhancing the letting value of the land ; and it is to the planters that we look 
to secure the first initiation of the ryot of this Province in the adoption of 
the improved methods of cultivation without which they can never hope to 
grow better varieties of cane with success. It is with the planter’s tenant that 
we expect this important development to begin ; and it is through the planter 
himself that it must be promoted. By the success of this propaganda will bo 
gauged the possibility of promoting similar methods among the ryots else¬ 
where. 

80. There is one respect in which the co-operation of planters in the spread 

of improved methods of cane cultivation is 

Co-operation of the planters in the speciallv important, and that is in tho 
supply oj oil-cake manures. 

supply of cake manures. Becent devel¬ 
opments have shown that .they are fully alive to the value of tho cane crop to 
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them ; but it is obvious that the maintenance of that value depends on. the 
prosperity of the sugar factory industry of the Province. That in its tufn 
depends upon a large assured supply of cane from concentrated areas ; and 
it is, therefore, evident that intensive cultivation of the best varieties of oatoe 
gives the greatest promise of success. For this large supplies of manure mil 
be required ; and oil-cakes are the most obvious source of supply in Bihar. 
One sugar concern in Bihar has already recognised this need by sotting up its 
own oil-mill ; and every effort should be made to enlist the assistance of plant¬ 
ers, if not in the establishment of such mills themselves, at any rate in the sup¬ 
ply of oil seeds for their use. This need not involve any large extension in the 
area under oil-seeds in the Province, for that area is already large ; but the 
planters could do much to divert these seeds from their present export chan¬ 
nels to the supply of local mills. . \ 


81. Hitherto the cadre of the provincial Department of Agriculture has in¬ 
cluded only three Deputy Directors of 
development and organisation. Agriculture, whose Circle* have coiffcid- 

(a) 1 he urgent need for work in the ed with the Commissioners’ divisions of 
lirhvt division. Patna, Chota Nagpur and Orissa. North 

Bihar, which consists of the Tirhut division and a part of the Bhagfelpur divi¬ 
sion, thus falls entirely outside their charges. So far as BhagalpUr is cop- 
cerned, the arrangement has been that an Assistant Director of the Provincial 
(or Class II) Service has held charge of the Circle with the co-operation of the 
Professor of Agriculture at the Sabour Agricultural College. For the super¬ 
vision of the Tirhut division, which is from our point of view by far the more 
important, no special organisation was created ; the Superintendent of the 
combined cattle breeding and sugarcane farm at Sipaya haviiig origirially 
been expected to perform the functions of its Deputy Director in additiop to 
bis other duties ; and, when this proved impracticable, the officer in charge of 
the Patna Circle having exercised such control as he could over such depart¬ 
mental activities as there were. The lamentable result of this arrangement 
is only too patent. Nothing has been done for the improvement of agriculture 
in the. division. Outside Sipaya itself it lias no longer a departmental farm, 
the one at Bettiah having long since been closed, and the only Agricultural 
staff it can boast is a solitary Inspector at Muzaffarpur. The Imperial Ag¬ 
ricultural Institute at Pusa, with its estate of 1,500 acres, is, it is true, situated 
ih the heart of the division ; but the expert officers of the Institute are neither 
mainly hor primarily concerned with local problems ; and even in so far as 
their work tends to the solution of such problems they have at their copinand 
no agency for the demonstration of their results, a fact which the local authori¬ 
ties did not, unfortunately, realise till 1915, when the war precluded the pos¬ 
sibility of Strengthening the superior staff of the Department to me'Ct the ad¬ 
mitted need. We have no desire, however, to dtall further on past n'egffect. 

L3ISC k ' 
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more particularly as the Local Government has now obtained sanction for 
the creation, of. tw.o additional posts of Deputy Director, one of whom will be 
given the charge of the Bhagalpur division and the other the charge of the 
Tirhut division excluding the cane selecting station at Sipaya, for the charge 
of which another post of Economic Botanist has been created. This opens up 
a prospect of great improvement in North Bihar, and we can more usefully con¬ 
sider how far the new organisation now sanctioned appears to be suitable and 
adequate. On the whole, we are, at any rate for the present, inclined to accept 
it as adequate, it being understood that each Deputy Director will be provided 
with' a strong subordinate staff ; and in particular that a net-work of Circle 
farms in accessible and otherwise suitable localities will bo established at a 
very early date with adequate areas of land for the working out of local pro¬ 
blems and the multiplication of improved seed. Of course we recognise that 
these farms will deal with the stapD crons of their locality generally and not 
only with Cane ; but, considering the hopeful prospects of developing the sugar 
industry in Novth Bihar and the great value of the crop, we hope that cane will 
occupy an important place on all farms ; and particularly on fanns opened 
in the Saran, Oliamparan, Muzaffarpur and Darbhanga districts. But there is 
so much lee-way to make up that it is essential that there should he no more 
delay, and we trust that the Local Government will now give pride of place in 
its development programme to the organisation of agricultural work in North 
Bihar, and that the Government of India will render it every assistance in 
securing recruits for the new' posts. 

82. We are less confident regarding the suitability of the new' scheme in all 
. ( 3 ) Criticiim of the organisation pm- respects. In the first place, the propos- 
P oted - al to put the new cane selecting station 

under the control of an Economic Botanist appears to us to overlook the para¬ 
mount importance of chemical investigations in the selection of cane varieties 
and the evolution of proper methods of cultivation ; and we trust that the 
Local Government will on reconsideration agree to substitute a second Agri¬ 
cultural Chemist for the second Economic Botanist now sanctioned for the 
control of this station. But the choice of Sipaya as its site is, we think, open 
to still more serious criticism. We are aware that this is a question which 
has only now been decided after a prolonged and not alw'ays profitable dis¬ 
cussion extending qver the best part of eight years ; and with so little done 
and so much to do for sugarcane in North Bihar’w r e are most reluctant to take 
any step that might again defer the establishment of this much needed station. 
The objections to Sipaya, however, seem to us so clear and strong, that we 
have no alternative but to present them. 


. 83. To justify our conclusion it is necessary to go into the matter at some 
(e) Origin and, objecp of the sektyie for length. The scheme originated in a re- 

* m—tlatinn in North Bilar, solution of the Board (ff Agriculture in 
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India of 1911, which emphasised the importance of locating sugar stations 
in sugar tracts and suggested to the Government of Bengal (in which Bihar*: 
was then included) the establishment of a sugar station north of the Ganges 
as most desirable in the interests of the industry- ■ Which particular* industry, 
was referred to is not precisely stated ; but it is clear from the note prepared 
for the Board by the then Inspector General of Agriculture and endorsed by;/, 
them in a separate resolution, as well as from the relevant discussion of'the 
whole subject, that the factory industry in white sugar was primarily intended. 
In any case the point is finally settled by the explicit statement of thd Agricul- 
tural Adviser (as the Inspector General of Agriculture had by then been re¬ 
named) in his note forwarded by the Government of Bihar and Orissa in Feb¬ 
ruary, 1913 in support of their first choice of a site for this sugar station north 
of the Ganges, that “ the object of this farm is to aid the Central Factories 
which are now cropping up in the sugar tracts of Bihar.” With' this view 
we emphatically concur. Tn the seven years since 1913 North Bihar has become, 
more pronouncedly than ever the centre of white sugar manufacture direct fro* 
the cane in Upper India. Nor is the limit of expansion even now in 'sight. Ne 
factories are in process of erection or are in contemplation ; old factories are b 
ing extended. The circumstance that North Bihar is also the home of the Euro 
pean planter is. to our mind, a factor of great and growing importance in this de¬ 
velopment. With the collapse of natural indigo, the recovery of which during 
the war appears unlikely to be maintained in times of peace, the planter^ atten¬ 
tion is being attracted more and more to the opportunities of cane replacing 
indigo as a crop which will liberally repay the intensive cultivation he is in a 
position to give it. Contracts with planters for the supply of cane on a largo ’ 
scale are already being entered into by more than one Bihar factory ; and we 
have indicated above that improvements in ryots’ cultivation of cane may W 
expected to make more rapid progress on planters’ estates than elsewhere. ' 
In assisting the factory industry, therefore, the station will be also serving the 
best interests of the cane-grower both large and small. 

84. Yet the site selected in 1913 with this object in view was in the sggne . 
(tl) Reason* for ihe selection of a site neighbourhood as Sipaya ; and our objec- , 
in Saran district. turns to the one must have equally been 

sustained against the other. It is relevant, therefore, to consider what reasons 
weighed with the authorities in 1913 in selecting a site which, like Sipaya, was 
near the northern border of the, Saran district on the, western edge of North ■ 
Bihar. Subsidiary reasons put forward were that in Saran there was a possi- > 
bility of demonstrating the value of irrigation to the cane crop, a prospect which , 
the abandonment of the Saran canals has falsified, and that a station in that 
district might also serve the needs of the important cane tract in the neighbour¬ 
ing United Provinces district of Gorakhpur, an argument vhich will lose its 
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ftwoe, if our, recommendation in Chapter III is adopted that the Gorakhppj* 
cane tract Should now have a research station of its own. But the main reason 
on Which the seleotion was based was that Saran was regarded as the main 
sugarcane tract of North Bihar, and the site chosen was inferentially considered 
well suited to serve the interests of the other cane districts, namely, Champaran, 
M'uzaffasnptDr and Darbhanga. This also is, and must be, the main justification 
for the ; later choice of Sipaya, the additional facts that Government controlled 
land'is already available and that preliminary work can be started there at 
onto in Anticipation of the appointment of an expert officer to take charge of 
ifc&elang of little or n!o validity, unless this main justification is substantiated. 


$5. 4qd jt is here that we join issue. No doubt the official statistics of cane 
Tfo main reaton regard'd by the area support the predominance of Saran, 
t^nxUee as invalid. the returns for 1919-20 crediting that 

(^kijrctwdth 4;6,8QQ acres against 21,000 in Champaran, 20,000 in Muzaffarpur 
and-oilly 16,500 i Q Darbhanga. We were informed also that recent surveys 
ind^ftlped, tjie actual pane area in Saran to be as much as 61,245 acres. But the 
adqptt$4 9 f the official statistics does not apply only to Saran ; 

aud it is fb,e opinion of many planters that their inaccuracy is far more serious 
in fho motp easterly districts. The fact that, according to the official statistics, 
the cane area in Darbhanga has not increased at all in the last ten years during 
wjii^i stp jjppp^nt centra^ factory industry has come into being there affords 
8 %-M! apr^bpration of ttys opinion. It is, indeed, pn the factory aspect of the 
qqestjoii the t we would chiefly rely. Of nine cane-crushing factories actually 
jn.^19,20 ,ip Nprfji Biliar only three arc in Saran, and one of these is 
on the borders of Gorakhpur and draws half its cane from the United Provinces. 
Six, including the three largest, are in the other three districts, three in Cham¬ 
paran, one in Muzaffarpur and two in Darbhanga. One of the Champaran fac¬ 
tories is now in process of being moved further east to a site in the Bhagalpur 
district just beyond the eastern border of Darbhanga. From the returns sent us 
by these factories we find that of the total weight of cane supplied to them by 
North Bihar ^ came from Saran and \ 3 from the other three districts. 
Nor is this all. A large new factory is just about to begin operations in Dar¬ 
bhanga and ahother is in contemplation in the same district. At least two other 
factories are proposing to increase their capacity ; and neither of these is in 
Satrap, where no sign of expansion is evident. And the future of cane in North 
B\ha,r lies in. the central factory industry. The conclusion is inevitable. What¬ 
ever the positmn may have been in 1913, the main sugar tract of this area is, 
not now to be found in Saran; and, if a central situation for the main sugar 
station is required, it must he sought much further east than Sipaya. 
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86. It remains, then, to consider whether a central situation is required. We 
(0 A central site east of the Gan iak have been told that all thpf is essential 

river reqi^ired. f or selection work is widely repre^ptUr 

tive conditions, and tliat these are supplied by Sipaya. We doubt whether they 
are. To mention only a single instance, the rainfall in Saran is gather leee 
and considerably more capricious than it is in the more easterly districts ; anql it 
would almost certainly be necessary to verify there the results obtained at 
Sipaya, involving a regrettable duplication of work. Moreover we cannot 
accept the assumption on which the above cputantion is ba§q$ fb^t th ( e station 
will be confined to selection work. Opr whole objept ppdi we qre confident,, ttye 
object of the Board of Agriculture of 1911 in recommending separate stations 
exclusively for research work on pane is that ,g.jl, pep,eppch probjofps iprelpfipp 
to the crop should there be worked out—problems of soil and of drainage, of 
manuring and of cultivation no less than of selection. It is our considered 
opinion that the conditions affecting the solution of these problems* in Champa- 
ram, Muzaffarpur and Darbhapga must, pud in fact do„ differ appppcipbly from , 
conditions in Saran, and that it is only within the limits of flip tract ip wjpch; 
these conditions obtain that the problems they affect can successfully be attack¬ 
ed. And, although it will be the function of a separate agency to disseminate 
locally thp results obtained at jthe research station, those results pud lire methods 
employed in obtaining them should be open and. easily accessible to all at the 
research station itself. If they are not, the station loses much of its instruc¬ 
tional value. An accessible situation is, therefore, important : a central one 
is indispensable. Sippya is ppithop. Sapau iji fJiQ quly di/stript of :£ihap to the 
west of the Gaudak river ; by which, therefore, it is cut off from every other 
district. This river is nowhere fordable and is only crossed by two railway 
bridges, one on the extreme north near the Nepal border, and one on the extreme 
sopth neap the bank of tliy Ganges, epch as fqr removed ps possible from Sipaya, 
itself five miles Jr pm the pparcst railway statiop on ,a Ijnp $pivqd by only 

two slow trains a day. lioad bridges the Gandak has none; and we understand 
that the breadth of its sandy flood bed renders their construction impracticable. 
All road transport has tq be carried across it by ferries which are uncertain 
when tho river is in flood and difficult of access when it is low. The means of 
communication with Sipaya from any other district in Bihar could hardly bp 
worse. 

87. Greatly as we regret it, therefore, we are compelled to the conclusion 
(o) 'The main stnfbn might be located that a cane research station at Sipaya will 

Sipaya be ieiainel as a never serve the interests of the districts 

east of the Gandak andi, since it is in those 
districts that we see the greatest future for sugar in Bihar, it follows that a 
site should he found within their limits for the main station and the head¬ 
quarters of the expert officer to be placed in charge of the cane 'work of Bihar. 
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In this view we are supported by a strong body of local opinion which was in¬ 
sistent ih its representations of the urgent need of research work for this im¬ 
portant factory area. We have not had the opportunity of examining in detail 
the possibilities of an alternative site to Sipaya ; but we would venture the sug¬ 
gestion that a site in the neighbourhood of Pusa appears to offer many ad¬ 
vantages. Pusa is centrally situated within the cane area it would serve ; it 
possesses a typical soil ; and, though it is six miles from the railway, its road 
communications are good. Proximity to the Imperial Agricultural Institute 
would enable the officer in-charge of the station to take advantage of the work 
already done there and the experience already gained ; while the services of 
the Agricultural Engineer shortly to be attached to the Pusa staff could be uti¬ 
lised in the conduct of agricultural experiments with power machinery and im¬ 
proved implements.' Mr. Saver would go further than this and, in view of 
the fact that under our larger scheme dealt with in Chapter XXIII below the 
proposed station would eventually be absorbed in the central organisation of 
research stations under Imperial control, would advocate the immediate open¬ 
ing of the station as an integral part of the Imperial Agricultural Institute at 
Pusa, the officer in-charge being attached to the Institute pending the formation 
of the Sugar Research Institute. He considers that, if this were done, work 
on the pressing problems of this area would be started at a much earlier date. 
The rest of us, however, are averse from this course as creating an undesirable 
confusion of activities between the two institutions and particularly because 
we regard the starting of the cane research station for North Bihar under pro¬ 
vincial control as of great importance in emphasising the local interests it will 
serve and in ensuring the active co-operation of the local authorities without 
which our central organisation for cane research cannot hope to succeed. We 
trust, therefore, that the Local Government will see its way to take early steps 
for the opening of a cane research station of not less than 200 acres In the neigh¬ 
bourhood of Pusa, if that locality is on detailed examination found suitable, but 
in any event in a central and accessible locality within the limits of Champaran, 
Muzaffarpur or Darbhanga. We do not, however, wish to advocate the complete 
abandonment of the Sipaya scheme. Saran is still an important cane tract, and 
its three factories and its many cane growers are as deserving of help as those 
east of the Gandak. Further, the obstacles to Sipaya proving of benefit to the 
eastern districts equally preclude a station situated within their limits proving 
of benefit to Saran. There is, therefore, a good case for retaining a part of 
the Sipaya farm as a subsidiary station for the study of the parallel problems 
of cane cultivation in the Saran district, and placing it under the control of the 
officer in charge of the main station. 


88 . It remains to consider whether the creation of a special demonstration 


Demonstration. 


staff to work on sugarcane only on the 
lines we have already recommended for 
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the United Provinces is called for in Bihar. Here, again our attention may be 
confined for the present to North Bihar. The acreage under cane here is con¬ 
siderable and increasing ; while the clear signs of expansion in the local sugar 
industry open up a great prospect for the crop in the near future. While, how¬ 
ever, we think that this area offers a wide field for profitable work in demonstrat¬ 
ing new varieties of cane and improved methods of cultivation, which would give 
full employment to a strong staff, we have to remember that experiment must 
precede demonstration ; and that at present little is known of the canes best 
suited to particular localities in North Bihar, and of the methods of cultivation 
to which they will best respond. Until some progress has been made at the cane 
research stations now proposed in establishing such results, we do not consider 
that a special staff for cane demonstration work is required ; and the simpler im¬ 
provements to which we have already drawn attention can be popularised by the 
general demonstration staff with whom the two new Deputy Directors of Agri¬ 
culture in North Bihar will presumably be supplied. But we trust that the g^eat 
value of a special staff for cane will he constantly borne in mind and that the 
Local Government " ill not hesitate to create such a staff as soon as the research 
work on the crop has sufficiently advanced to warrant it. 


Summary of Conclusions and Recommendations. 

(/) The special features of Bihar are that its climatic conditions are transi¬ 
tional between the tropical and the snh-tropical, that much of its cane is grown 
without irrigation and much by European planters and that it is the chief centre 
of white sugar manufacture direct from the cane in India. 

(2) Orissa is essentially a rice-tract and offers no prospects for cane. 

{■'i) The Bone canal system in South Bihar offers the best prospects for 
cane, if the area can be drained. 

(4) A drainage survey of this tract is urgently required ; as, until this 
problem is solved, no agricultural improvements are possible. 

(5) A drainage survey is also desirable with a view to the reclamation of 
the flooded areas of North Bihar. 

(6) Pending action on recommendation (4) above, improvements are only 
to be looked for in North Bihar. 

(7) The Agricultural Department’s interrupted work on the identification 
and classification of indigenous varieties should be resumed. 
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(■$) The propagation dnd distribution of pure sets of Hemja and other 
superior varieties among the ryots should now be undertaken. 

• . I 

,, i 9 ) Dr. Barber’s crosses and indigenous varieties of other Provinces 

should be tested for their suitability to ryots’ conditions, and special attempts 
should be made to secure a good early ripener. 

(1'0) ¥he importance of a prolonged falloiv or a green-manure crop before 
cahe is planted should be demonstrated to the ryot ; and he should be urged to 
introduce a fodder crop into his cane rotation to benefit his small cattle and 
improve their capacity for agricultural work. 

(11) The ryot slioidd be taught to select his sets, to plant them less thickly 
and in lines, to improve his after-cultivation and to use oil-cake manures. 

(1%) The great need of the European planters is improved varieties res¬ 
ponding to intensive cultivation. 

(13) The Agricultural Department should take steps, with the co-opera¬ 
tion of the planters, to meet this need and to work out the best methods of 
cultivation for these varieties. 

(14) Through the planters a beginning may be made in introducing these 
improved varieties and methods to small cultivators. 

(15) The co-operation of the planters should be enlisted in obtaining 
supplies of oil-cake manures. 

(16) Work on the improvement of agriculture in the Tirlvut division is 
now of the greatest urgency ; and a Deputy Director for this division shomld 
be appointed at once with a strong subordinate staff and a net-work of Circle 
farms. 

(17) The substitution of an Agricultural Chemist for an Economic Botanist 
is suggested to take charge of the cane research station for North Bihar. 

(18) The proposal to locate this station at Sipaya in Saran district should 
be reconsidered. 

(Id) The future of the central factory industry is in the districts east of 
the Gandak river ; and the main research station should be located in one of 
those districts, possibly near Pusa. 

(20) Sipaya might then be retained as a sub-station for Saran district only. 

(21) A special demonstration staff' for cane will be required as soon as 
appreciable practical results have been obtained at the Pesedrch stations, 
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89. The Punjab lies between 27° 3T and 34° 2' N. Although it is thus 

well outside the tropics, a point which is 
Climate and soil. ( 0 f g re at importance in considering its 

cane problems, it stands second in point of acreage amongst the cane-growing 
Provinces of India. Cane is grow in every district with the exception of 
Simla, hut it is of little account in any of the nine districts west and north 


of the Chenab river. Lyallpur and Gujranwala are, in fact, the only two 
important cane growing districts in the western half of the Province. The 
extremes of temperature in the Punjab are very marked, the range being 
from below freezing point in all the cane-growing tracts in December and 
January to a maximum at Lyallpur of 116 degrees in May and June. The 
Punjab has in normal years two well-defined rainy seasons. The first is 
the period of the cold weather rains which fall between the end of December 
and the middle of March. The second, in which the greater part of the rainfall 
is received, is that of the south-west monsoon which extends from the end of 
June to the middle of September. The total rainfall decreases rapidly with 
the distance from the hills. In the submontane zone, which includes the 
cane-growing districts of Sialkot and Gurdaspur, it varies between 30 and 40 
inches, whilst at Lahore it is only 18 inches. The eastern cane-growing 
districts, of which the largest areas under cane are in Karnal and Rohtak, 
belong to the west Gangetic plain and have a moan rainfall of about 24 inches. 
The rainfall in the Lyallpur district, which has over 50,000 acres under cane, 
is only 10 inches. As in the United Provinces, the differences in rainfall are 
reflected in the percentage of irrigated cane to the total crop. The Lyallpur 
district grows nothing but irrigated cane, whereas in the Ambala district the 
percentage of unirrigated cane for the quinquennium ending 1918-19 was as 
high as 78.4 and in the Ilosliiarpur district 74.9. The soil of the Province 
is an alluvial loam, generally sandy and fairly uniform in character through¬ 
out, though local differences occur, the soil of the Lower Bari Doab canal 
colony being, for example, a heavier loam than that of the Lower Chenab canal 


colony. 
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90. The average area of the Punjab, excluding Native States, during the five 

years ending 1918-19 was 00,391,862 acres. 

Statistical. ' , . ,, , 

The not area actually cropped during 

the same period averaged 24,422,081 acres, of which 420,908 were under cane, 
the highest figure reached being 502,836 acres in 1917-18. The average irrigated 
area under cane was 338,050 acres, of which 199,315 acres were under Govern¬ 
ment canals, and the remainder mainly under wells. The percentage of the 
area under cane to the net area cropped was 1.7 and to the total area under 
cane in India 15.4. The average yield of gur for the quinquennium was 
returned at 0.79 of a ton per acre, 


91. The varieties of cane grow in the Punjab have been classified by 

Dr. Barber into five groups, of which four 
Varieties of cane. are thin or Ukh canes and one a medium or 

Ganna cane. In the first group he places Katha, Lalri and Kansar, which he con¬ 
siders are closely allied to the Saretha group of the United Provinces. Katha, 
sometimes called C'lian, is the cane most generally found in the Province and 
is grown equally extensively without irrigation in the submontane tracts where 
the rainfall, though moderate, is insufficient for other varieties and under irri¬ 
gation in the* canal colonies where it withstands the hot dry climate better than 
they do. It is a thin, red cane which ripens early, is very hardy and has great 
tillering powers. It is capable of withstanding drought, floods and, though to 
a loss extent, frost. It has a low percentage of juice owing to its high fibre 
content, but the juice has a high sucrose content and the gur made from it is 
said to keep better than that made from other varieties grown in the Punjab. 
Lalri, which ripens rather later than Katha, is extensively grown on land irri¬ 
gated by wells and canals in the Karnal, Ttohtak, and Gurgaon districts. It 
is a hardy cane and has been found to resist frost. It is intermediate in height 
and thickness between Katha and Kansar, the latter of which is a tall, red cane 


approaching Saretha in thickness. Kansar is most often grown in those parts 
of the submontane tracts where the water supply and land are specially good. 
On such lands it gives a heavy yield for the Punjab, a good crop giving forty 
maunds (1.47 tons) of gur of excellent quality. It is not as hardy as the other 
members of the group and is only semi-resistant to frost. It ripens about the 
end of December. Dr. Barber’s second group comprises Dhaulu and Tereru 
of Gurdaspur, canes which are slighty thicker than Katha and only differ from 
it in a series of minute characters. They require better soil than Katha and a 
more liberal supply of water and are almost always grown on irrigated land. 
They ripen later than Kalha and have a softer rind and the sets are more 
liable to be attacked by white ants at planting time. The only cane in Dr. 
Barber’s third group is Dhaulu of Phillaur which is found in the submontane 
tracts of the Jullundur, Ludhiana and Ambala districts and to a less extent in 
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Hoshiarpur and the north of Karnal. This variety is very like Dhaulu of 
Gurdaspnr in general habit of growth, time of ripening and outturn and quality 
of gur. Dr. Barber regards it as a connecting link between the primitive 
Dhaulu of Gurdaspur and the dwarf, thick canes of the Mungo group of the 
United Provinces and Bihar. The canes of the second and third groups are 
classified by Dr. Barber as quickly affected by frost and quickly recovering. 
Eh-. Barber’s fourth group also comprises one cane only—Kanara of Jullundur— 
which is very little grown in the Punjab, though it is often seen in small 
patches in the submontane tracts to the east of the Beas river. It is slightly 
thicker than Dhaulu of Gurdaspur and ripens to a bright green colour. 
Owing to its soft rind it is very liable to be wiped out by frost in severe 
winters. Dr. Barber does not mention Saretha among the thin canes of the 
Punjab : but it is now grown to some exont in Karnal and Panipat where 
it has in all probability been introduced from the United Provinces. The 
only common cane #f the Ganna class in the Punjab is Kahu which Dr. Barber 
considers obviously to belong to the Pansahi group. This cane, which requires 
more water and better land and cultivation than any other variety in the 
Punjab, is widely distributed over the Province as a chewing cane near towns, 
iIs soft rind making it a favourite for this purpose. As a gur-making cane 
it is practically confined to the Gurdaspur district where the conditions for 
its growth are specially suitable. It is a tall, green cane becoming paler on 
ripening, which it does very late. It yields well and gives gur of excellent 
quality. It is. however, subject to red rot and is also quickly affected by 
frost, though it recovers rapidly. Dr. Barber mentions another cane of the 
Ganna class, Merthi, which he describes as very similar to Kahu. This is only 
found in the south-east of the Province and, like Kahu, is grown almost entirely 
for chewing. 

92. Dr. Barber’s classification of the canes of the Punjab, much of the 

History of work on smjarcane. material for which was supplied by Dr., 

Barnes, late Agricultural Chemist, and 
Mr. Southern, late Deputy Director of Agriculture, has already been mentioned. 
.Work on cane in the Province has been mainly carried on at the Gurdaspur 
farm where it dates from 1911-12. It has been almost entirely confined to 
varietal tests and only a small quantity of a medium cane of the Pansahi. group 
from Bihar, P. 0. J. 105 and Uba have been distributed to cultivators. Dr. 
Barber’s seedlings have been under trial for the last two years. Three of them, 
CO 202 and 205 which are thin canes and 221 which is a medium cane, are said 
to be promising and a recent report mentions CO ( 205 and Dhaulu as 
the best canes on the farm this season. Mention should be made of the 
survey of the conditions of cane cultivation in the Amritsar and Gurdaspur 
districts which was carried out by Dr. Barnes and has been continued in the 
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Karnal and Rohtak districts by Mr. Wilsdon, the present Agricultural Chemist. 
In the course of this survey Dr. Barnes investigated the frost resisting powers 
of the different varieties of cane with the results stated in the preceding para¬ 
graph. 


93. The system of rotation followed in the Punjab differs in different parts 

Agricultural practice. * 110 Province, but, speaking generally, 

tnc most common rotation in the central 


and western districts is (1) wheat, (2) cotton or maize, (3) a rabi (cold weather) 
crop which may be a fodder crop such as senji (Melilotus parviflora) or a pulse 
such as masar (lentil : Ervum lens) and then (4) cane. Where this rotation 
is followed, the rabi catch crop is usually sown either with maize or cotton in 
the hot weather and is cut and fed to cattle in January. It is, however, often 
omitted and cane then follows maize or cotton directly. Cane sometimes follows 
a rabi crop after ten months’ fallow and is itself followed l|v a crop of chari 
(juar grown as fodder, Audropogon sorghum) or cotton sown in May or maize 
sown in July. On lands on which river Hoods leave an annual deposit of silt 
the rotation is either cane, fallow, cane, or cane, wheat, cane. In the cast of 
the Province the most usual rotation is either (1) cane, (2) a mixed crop of 
cotton and methi (a spice, the botanical name of which is Trigonella foenum 
graecum) followed by (3) cane, or (1) cane, (2) a mixed crop of maize and 
moth (a pulse, the botanical name of which is Phaseolus aconitifolius) and 
(3) cane. 


The agricultural practice of the Punjab is not in general more advanced 
than that of the western districts of the United Provinces. Where cane follows 
a rabi crop, i.c., when a ten months’ fallow is given, ploughing begins as a rule 
immediately after the harvest of the rabi crop and is continued until cane is 
sown, the number of ploughings being usually about fifteen, though in some 
cases it is as high as thirty to fifty. When cane follows maize or cotton, the 
number of ploughings is less, and when it follows a rabi catch crop, is not more 
than two or three, as the land cannot then be ploughed until shortly before cane 
is sown. As in the United Provinces, the sets for sowing are usually obtained 
from the previous crop or are purchased locally, though in the east of the 
Province it is recognised to be advantageous to obtain sets from Meerut. Whole 
canes are, as a rule, used for cutting into sets. The canes intended for sets are 
buried when frost makes its first appearance, as is done in Louisiana where 
similar conditions exist. This is found to secure better and quicker germina¬ 
tion. If the cold weather is mild, these canes are allowed to remain standing 
in the fields until the end of the harvest and are cut as they are required for 
sowing. This sometimes results in disaster, if frost occurs at the end of the 
cold weather. 
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The usual method of planting is to lay the sets flat in the furrow behind 
the plough at a distance of eight to twelve inches from each other. The sets 
are pressed down with the foot, six or seven men being employed for this pur¬ 
pose to every plough in use. As the furrows are about eight to nine inches 
apart, :the plough does not completely cover the sets in the preceding furrow. 
This is done by the sohaga (leveller) which is run over the field three or four 
times after the sets have been planted and covers them with a layer of three 
or four inches of earth, and has the additional effect of bringing up the moisture 
to the sets. Planting, as a rule, takes place about the middle of March and 
the number of sets used per acre is about 25,000. No selection of sets is practis¬ 
ed, all that the cultivator does being to see that each set contains at least two 
buds. 

After the cane has been planted and bciore it appears above the ground 
the field is hoed with a bagui i, a broad-bladed hoe, the blade of which is set at 
an angle of 45 degrees to the handle. This hoeing serves the double purpose 
of improving the texture of the soil and conserving the soil moisture. The 
field is then gone over again with the leveller and, where the land is irrigated, 
is laid out in beds for that purpose. Where canal water is available, these 
beds are of the roughest type. The land is merely flooded and no attempt is 
made to irrigate by furrows or to use the water as economically as possible 
as is done when the land is irrigated from a well. The number of irrigations 
given varies from eight or ten on the western Jumna canal, where the rainfall 
is comparatively good and the soil retentive of moisture, to sixteen or eighteen 
on the Lower Chcnab Canal, where the rainfall is scanty and the soil relatively 
dry. The cultivation after the cane has appeared above the ground is con¬ 
fined to weeding and hoeing. At least four hoeings and weedings are consi¬ 
dered necessary and more are frequently done. The hoeing is done with an 
iron blade fastened to a wooden handle at an Jingle of about 60 degrees and the 
weeding by means of a hand implement in shape very like a trowel. After 
the cane has reached a few feet in height it is impossible to penetrate into the 
crop and further cultivation ceases. In the Hoshiarpur district the leaves of 
the dhak tree (Butea frondosa) are laid on the young plants to protect them 
from the sun. It is a common practice in the Province, when the crop is heavy, 
to tie two or three canes together by their leaves in order to prevent lodging. 

Throughout the Province farm-yard manure is the principal manure 
used, though crude saltpetre, and village refuse are applied when they 
are available. The usual rate of application of farm-yard manure is about 
334 to 14^ tons per acre, but in the Gurdaspur district, where cane follows 
maize and senji, this is not applied to the cane crop but to the preceding crop. 
The residual effect combined with the ploughing in of the senji stubble leaves 
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the land just rich enough for cane. The manure is usually applied in February 
a week or two before the cane is sown. In the cane growing tracts the value of a 
leguminous fodder crop such as sann hemp (Crotalaria juncea ) or mung 
(Phaseohis mungo ) is widely recognised, and in the Jullundur district sann 
hemp is frequently grown solely for the purpose of being ploughed in previous 
to a cane crop. As in the United Provinces, the cultivator believes that the in¬ 
digenous canes do not respond to high manuring and that this leads to a falling 
off in the quality of gur. 

Cane in the Punjab is sown about the middle of March. Harvesting begins 
early in December and continues till February, so that cane is on the ground 
for about a month less than in the United Provinces. 

94. As stated in paragraph 90 above, of the average area of 420,908 acres 
VroxpeH of the extension of mt/arame under cane in the Punjab 338,050 acres 
under irrigation. are irrigated, 199,315 by canals and the 

remainder mainly by wells. Almost exactly four-fifths of the cane in the 
Province is, therefore, grown under irrigation, and in these circumstances it 
becomes necessary to examine the'prospects of an extension of cano under 
irrigation. This is specially necessary in the case of canals in view of recent 
and prospective irrigation developments. Before doing this we wish to make 
our position in regard to the possibility of such an extension clear. 

In our Chapter on the United Provinces we have pointed out that the short 
period during which cane is on the ground, the limitation of the period of 
vigorous anu active growth to the warm, moist, monsoon months and the occur¬ 
rence of low temperatures in the northern districts render the cane problems of 
the Provinces of great complexity. Conditions are even more unfavourable in 
the Punjab, where the monsoon period is shorter and the extremes of tempera¬ 
ture are greater. In spite of this serious handicap, the area under cane in the 
Punjab is greater than it is in JaTm. The crop is undoubtedly a profitable one 
and, though the outturn of cane and sugar per acre compares badly with that 
of more favourably circumstanced parts of India, the relatively low costs of 
cultivation in the Punjab as compared with Southern India and Burma 
leave the cultivator a margin of profit which, even if prices were 
considerably below those prevailing at present, would be greater than 
he could obtain from any other crop. There is every reason to believe 
that the area under canc in the Province will expand, whether in consequence 
of the stimulus of high prices, the construction of now irrigation projects or 
the expansion both of population and cultivation in the normal course of events. 
[Whilst, therefore, 'the climatic and other conditions of the Province are such 
that cane must always occupy a subsidiary place to that of wheat and 
cotton, and there would bo no justification for any efforts to secure an increase 
in acreage at the expense of those crops, its importance is such as to deserve 
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that a much greater degree of attention should be paid to it than has been paid 
in the past. In spite of the disadvantages under which the cane crop labours in 
the Punjab, we see no reason for doubting that an improvement in the present 
varieties is possible, and that a marked increase in outturn can be obtained by- 
applying improved methods of cultivation both to these and to the varieties 
now grown ; and we make recommendations to this effect in paragraphs 108 
and 109 below. 

95. The figures in the preceding paragraph have shown that nearly half 

(a) Existing canals. the cane grown in the Punjab is irrigated 

(ij The inundation canals. by canals. As the conditions of both 

climate and water supply differ considerably in the cane-growing tracts, 
we propose to deal very briefly with the prospects of cane in the areas com¬ 
manded by the more important canals. We may state at once that we see no 
prospect of any extension of cane on the numerous inundation canals in the 
Province. An inundation canal is one which has no weir at its head and is, 
therefore, entirely dependent for its supply on the rise and fall of the river 
from which it takes off. For this reason, the areas irrigated by the inunda¬ 
tion canals in the Punjab fluctuate enormously, but a supply of water cannot 
be depended on with certainty before May, whereas cane is sown in March, 
The rainfall in all the tracts served by such canals in the Province is very scanty. 
These conditions, in our opinion, preclude any expansion of cane cultivation. 

96. It will be convenient to take the perennial canals of the Province in order 

AVI 77, 7„ T , from oast to wost - Tlie Western Jumna, 

(tij the western Jumna canal. ’ 

which takes off from the river Jumna at 
Tajewala, commands a tract in the Ambala, Karnal, Ilissar and Rohtalc 
districts, as well as in the Delhi Province and the Native States of Patiala and 
Jind, 2,735,000 acres in extent of which the greatest area irrigated in any 
one year is 876,000 acres. The annual rainfall varies from 42 inches in the 
north-east of the tract to 11 inches in the south-west. Wheat, cotton and 
cane are the principal crops in order of importance, the average area undet 
cane for the five years ending 1918-19 being 65,681 acres, though in 1917-18 
it was as high as 85,345 acres. This is the largest average area returned by 
any canal in the Punjab, though in 1916-17 there were 9,000 more acres under 
the Lower Ohcnab than there were under the Western Jumna. The river 
Jumna- has a comparatively small catchment area in the Himalayas, and is, 
therefore, more dependent on rainfall than any other river in the Punjab. 
The supplies in the river are, in consequence, liable .to be short in the cold weather 
and this shortage is prolonged into the hot weather, if the snowfall in the 
Himalayas is poor or if there is no rain in March and April. In consequence 
the rise in the river is on an average about six weeks later than elsewhere 
in the Province and the canal dobs not give a steady supply up to its maximum 
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capacity until the beginning of June. As cane land requires water from the 
beginning of March, it will be seen that the irrigation conditions on this 
canal cannot be regarded as very favourable to the cane crop. This is borno 
out by the fact that, notwithstanding the recent stimulus of high prices, the 
area under cane on the canal in 1913-14 was higher than it has been in any 
year since except 1917-18. We consider, therefore, that the area under cane 
directly irrigated from the canal has, in all probability, reached its limit. 


97. The Sirhind canal, which takes off from the river Sutlej at Rupar in the 
c . , , Ambala district, irrigates both British 

territory in the Ludhiana and Feroze- 
pore districts and that of the Native States of Patiala, Nabha and Jhind. It 
commands an area of 4,526,000 acres of which the greatest area irrigated in 
any one year is 1,609,000 acres. Prior to 1917-18 the highest area under cane 
on this canal had been 6,800 acres as long ago as 1909-10. The years 1917-18 
and 1918-19 showed large proportional increases to 10,225 acres and 17,781 
acres respectively ; but we were informed that this expansion must be ascribed 


to a purely temporary boom and that the 1919-20 area shows a distinct decline. 
The main factor operating against the cultivation of cane here is not so much 
the water supply as the quality of the soil. This is especially poor in the 
western and southern portions of the commanded area which are very sandy 
and subject to severe sandstorms in May and June. We agree, therefore that 
the cane area on this canal is more likely to shrink than to expand bevond its 
present limits. 


98. The Upper Bari Doab takes off from the river Ravi at Madhopur 

r T> ■ 7) , , in the Gurdaspur district. It commands a 

Or) the bp per Ban Ihnb canal. tract in the Gurdaspur, Amritsar and 

Lahoie districts 1,783,000 acres in extent 
which is thickly populated and contains several large towns. The greatest 
area it has irrigated m any one year is 1,201,000 acres. The normal 
annual rainfall is 24.5 inches. There has been a marked increase in the 

™ ^.7 Cfme °" thls caiial hl re <*nt years. For the live vears ending 
1918-19, it averaged 40,124 acres against 30,328 acres for the previous quin¬ 
quennium. M e understand that there is no possibility of any extension of 
irrigation under the canal owing to the shortage of supplies in the Ravi river 
unng the cold weather months. Any increase in the area under cane can 
only be obtained, therefore, at the expense of some other crop ; and the increase 
m the cane acreage m recent years appears to show that the cultivator is 
wi mg to make such a substitution, if prices provide a sufficient stimulus 
Un the whole, therefore, whilst some small extension of cane, up to perhaps 10 000 
acres, seems possible on this canal, it will come as the result not of any improve¬ 
ment, m irrigation facilities but of economic conditions such as the continuance 

of prices high enough to induce the cultivator to plant cane in preference to other 
crops, 1 
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99. The remaining five perennial'canals in the Ptrnj&b,—the Upper and 

(V) TJie five linkeil canaU. ' L °"* r JbelulT1 ’ Upper and LowCf 

Chenab and the Lower Bari Doab--; 

interdependent in the matter of water supply and it will therefore be convenient 
to treat them together. As their name implies, the Upper and Lower Jhelum 
canals take off from the river Jhelum and the Upper and Lower Chenab canals 
from the river Chenab. The Lower Bari Doab canal is supplied by the Upper 
Chenab canal. Although the Upper Jhelum canal irrigates the tract through 
which it passes, its main function is to carry the surplus water of the Jhelum 
river (after due'allowance has been made for the needs of the Lower Jhelum 
Canal, which takes off from the river some twenty miles below Jhehim'city) to the 
head works of the Lower Chenab canal in order to replenish the supply in 
the Chenab river. This it does by replacing in it for rise in the Lower Chenab 
canal the equivalent of the water taken out by the Upper Chenab canhl. As 
in the case of the Upper Jhelum canal, the irrigation of it's own commanded 
area is not the main function of the Upper Chenab canal. This is to ‘carry 
such supplies as may bo available from the Jhelum and Chenab 'rivers with 
their canal systems to the river Ravi for utilisation by the Lower Bari Doab 
canal. The five canals thus depend for their supplies on the Jhelum and Chenab 
rivers. The Upper Jhelum, Upper Chenab and Lower Bari Doab canals have 
only recently been opened. The Lower Jhelum and Lower Chenab canals have 
been working for several years and the irrigation under them is fully 
developed. 


The position and magnitude of the five linked canals and the absolute and 
relative importance of the cane crop under them etui be gathered from the 
information given in the following table :— 


1 

2 

3 

4 

i s 

1 

6 

7 




Maximum 

1 

Aye rage 

Average 

Highest 



Gross 

annual area 

annual area 

area under 

Name of Canal. 

Districts served. 

commanded 

area irrigated 

| under 

nnder 

cane 



area 

acres. 

| cane T909-14 

cane 1914-19 

and year 



acres. 

i.. 


acres. 

aores. 

aefes. 

Lower Chenab ... 

Gujranwala, I.yall- 

3,383,000 

2,309,000 

41,1)30 


74,139 


pur and Jhang. 



(1917-18'. 

Lower Jhelum ... 

Shahpur and Jhang 

1,388,000 


4,582 


10,743 

Upper Chenab ... 

Sialkot, Gujranwala 

1,613,000 

II 

• 437,000 

K ot opened 

Hgj 

(1W7-18). 

7,695 


and Lyallpur. 



fill April 1912. 

(191C-17). 

Lower Bari Doab„. 

Montgomery and 

1,664,000 

•678/00 , 

Kot opened 

9 

5,777 


Multan. 


' (87?,000) 

till 1913. 


(1918-19). 

Upper Jhelum 

Gujrat 

594,000 

•247,000 

Not opened till December 

5,353 




(917,000) • 

1*15. 

(1918-19). 


•Not yet folly developed. The lower figure in bracket* is the area which the completed project It expected td 
irrigate annually. 
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In normal years, there is ample water in the Jhelum and Chonab rivers from 
the middle of March to the end of October to fill the five canals to the maximum 
capacity for which they have been designed. The figures we have given above 
show, in our opinion,.'that an appreciable extension of the area under cane on 
^hese canals, more, especially on the newer canals, the Lower Bari Doab, the 
.Upper Chenab and the Upper Jhelum, may be anticipated. The prospects of 
an oxtension on the two latter canals are perhaps more favourable than on the 
other canals of the group, as they irrigate submontane tracts in which, if the 
supply of water in the canals is deficient in February and March, the rainfall 
or even the moisture in the soil is sufficient to permit the planting of cane. The 
factor which limits, the extension of cane on all the canals of the group is not so 
much the water supply as the competition of cotton and wheat. Cane is’on the 
ground so long that it not only competes with cotton during the kliarif season but 
also with wheat both at the beginning and end of i he rabi reason. It requires far 
more water than either wheat or cotton and the cultivator therefore prefers to 
use his supplies for these crops. Another factor which militates against an 
extension of cane is the heavy expenditure on labour its cultivation requires in 
comparison with other crops and the scarcity ot the labour supply in the canal 
colonies. On the whole, however, if the stimulus of high prices continues and 
other economic conditions remain as at present, an expansion of the area of cane 
on the linked canals may be anticipated with some confidence. It is impossible 
for ns to offer any opinion of value as to the probable extent of this expan¬ 
sion, but we would mention that an estimate placed before us gave the ultimate 
area under cane which might he expected on the Lower Bari Doab canal as 26.000 
acres, on the Upper Chenab canal as .12.000 acres, on the Lower Chenab canal as 
100,000 acres, on the Upper Jhelum canal as 16,000 acres and on the Lower 
Jhelum canal as 14,000 acres, a total of 187,000 acres. This represents an in¬ 
crease of 87,000 acres over the area under cane on these canals in 1917-18, 
the largest so far recorded. The conditions of water supply on the linked 
canals are so much more favourable than they are elsewhere in the Province, 
and the consequent possibility of introducing improved varieties is so much 
greater that, if this extension could be secured, it would undoubtedly represent 
a valuable addition to the sources of sugar supply in India. 


100. There are at present three important irrigation projects under con- 

, side-ration in the Punjab which, if carried 

(o) Canal project!. ... . , , , . 

■ . , out, inav result m a considerable increase 

(\). The Sutlej Talley canali project. . . 

in the area under cane m the Province. 

The inpst important of these from the point of view of our enquiries is the 

Sntlej Valley canals project which will utilise the water of the Sutlej to improve 

the inundation system on both banks of the river and will protect a considerable 

area of land at present unirrigated. The land on the right bank of the river is 
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entirely in British territory, namely, the Lahore*, Montgomery and Multan 
districts, whilst that on the left bank lies mainly in the States of Bahawalpur. 
and Bikanir. The project provides for three weirs on the Sutlej belowita, 
junction with the Beas, and one weir on the Chenab below its junction with.' 
the Sutlej ; from which twelve, and possibily thirteen, canals in all will take 
off. It will, in addition to extending irrigation to hew tracts the gross, 
commanded area of which is some 31 million acres, take up all the irrigation 
done by the Upper and Lower Sutlej inundation canals and by the inunda¬ 
tion canals in the BahawalpUr State as well as half that Uhder the Grey canals 
in the Ferozepore district. Altogether 1,600,000 acres of fexistin^. tel^datioii 
irrigation will tfius bp benefited. Cgne, when grown on these inUncfaUbn.cahalSj 
has to be irrigated by wells at the beginning and end of the seasoxi. though 
the total area under it in the tracts commanded by the existing cabals Is very, 
small, tlmre is reason to believe that the provision of a supply controlled by 
weirs would be followed by a considerable expansion ; as 'even! at present in 
some localities the proportion of cane grown to the total cropped area is as 
high as 11 per cent. The tracts on the left bank of the river which will come 
under irrigation for the first time, if the project is carried out, are not suitable 
for cane owing to the sandiness of the soil, but we were informed that 
there is a very large area of Crown w'astc land on the right bank the soil of 
which is in every wav as suitable for cane as that of the Lower Chenab and 
the Lower Jliolum canal colonies. This is a matter which should, in our 
opinion, be further investigated ; as, if this information is correct, the tract 
might prove a suitable one for the location of a central factory. We have 
throughout our report emphasised the desirability of factories controlling their 
own cultivation when possible and though, as we have already pointed out 
there are many parts of India which are in other ways more favourably, 
circumstanced for the location of a central factory than any part of the 
Punjab, the control of its own cultivation is of such great importance. in con¬ 
tributing to the success of a factory as to counterbalance somewhat serious 
disabilities in such matters as the varieties of cane grown. 

In these circumstances we consider this pre-eminently a case in which the 
possibilities of growing improved varieties of cane with intensive, methods of 
cultivation might well be ascertained by the grant of land on terms similar to. 
those on which grants have already been made on the Lower Bari Doab canal, 
where two estates are held on condition that the grantees grow improved 
varieties of cotton under the supervision of the Agricultural Department which 
takes over the seed. If it were established in this way that the conditions were 
suitable for cane growing, factories would undoubtedly follow at a later stage, 
and the grants, the produce of which until the factories eventuated would ha 
inverted inib gur, might well serve as the nucleus of t^fir source of supply. 
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|We, consider this course preferable to the grant to a factory at the outset of a 
block of land sufficient to make it independent of other sources of supply 7 
as, if such a grant were made before the local conditions had been investigated 
in the way we propose, the project might result only in failure. 

101. The Bhakra Dam project is also a project for utilising the waters of the 

fit) The Bhakra Bam project. nvcr Sutle h It is proposed to construct a 

dam at the Bhakra Gorge some 40 miles 
above the point at which the Sirhind canal takes off from the river. The height 
of the dam will be 260 feet and the full capacity of the reservoir is estimated at 
2} million foot-acres. The water thus made available will be mainly utilised in 
’extending irrigation into the arid tracts of the Rohtak and Hissar districts to the 
.west and south-west of the area commanded by the Western Jumna canal, where 
an extension of cane cultivation is possible, and to part of the Bikanir State- 
The project will also irrigate part of the area at present commanded by the 
Sirhind* canal. As we have already mentioned, the tract commanded by the 
latter canal is not very suitable for cane ; and it does not, therefore, seem likely 
that the Bhakra Dam project, if carried out, will result in any very great increase 
of the area under that crop. It should perhaps be stated that the increase in the 
irrigated area of the Province which will result from the completion of this and 
the Sutlej Valley canals project is estimated at 54 million acres annually, the 
increase in the area irrigated in kharif being about 21 million acres. 


102. The third of the projects under consideration is the Thai project which 
, provides for a perennial canal taking off 

from the left bank ot the river Indus near 
Mari and irrigating a large tract in the Mianwali and Muzaffargarh districts and 
smaller areas in the Shalipur and Jhang districts. The gross area Commanded 
by. flow irrigation will be very nearly five million acres, whilst that commanded 
by lift irrigation will be about 128,000 acres. The culturable commanded area 
will be very nearly 24 million acres exclusive of 64,000 acres which will be 
irrigable by lift. It is proposed to irrigate annually 75 per cent, of these 
areas, or about 1,900,000 acres, of which half will be under rabi and half under 
kharif crops. The watv - supply will be ample and the soil is said to be a fair 
loam and not unsuitable for cane. In the normal course of events, therefore, 
there should be an appreciable area under cane, if this project is carried out. 


: 103. The above summary' of the prospects of cane on existing and projected 
(c) Summary of prospects of cane wader canals, which we realise that we have not 
existing and projected, canals. the technical knowledge to make as full as 

could be desired, has shown, we think, that without any special propaganda in 
favour of cane the area under that crop is likely to expand considerably in th§ 
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near future, especially if the stimulus provided by the present high prices con¬ 
tinues. Whilst the area of cane under the Western Jumna and the Sirhind canals 
will, in all probaMlity, remain stationary, that under the five linked canals should 
increase ; and the completion of the Sutlej Valley canals and Thai projects 
should mean a relatively large addition to the cane area of the Province. ' We 
venture to think that the possibilities of expansion we have, enumerated add 
strength to the recommendations in regard to agricultural practice and organi¬ 
sation which we shall make below. 

104. We would recommend, as we have for the Sarda canal system in the 
(d) Possibility of concentrating cane in United Provinces, that the Agricultural 
canal aieas. Department should make every effort, to 

secure that cane should be grown in concentrated areas under new irrigation 
systems, as concentration will greatly lessen and may entirely obviate any 
difficulty in meeting the needs of the crop for water. It has been sugggested 
to us that efforts should also be made to secure the concentration of cane areas 
on existing canals by giving additional facilities of supply to cultivators willing 
to grow improved varieties of cane and to adopt intense methods of 
cultivation. We do not feel competent to offer any opinionpn the feasibility 
of this proposal, but would point out that the question of providing additional 
supplies in the kharif season was discussed at some length in the Report of 
the Indian Cotton Committee with the object of promoting long staple cotton. 
That Committee pointed out that, in addition to the effect an increased 
supply during the kharif season would have on the area under cotton, it 
would enable more short season fodder crops to be grown and would encourage 
the cultivation of green manure crops. They considered a greater intensity of 
cropping desirable agriculturally, so long as it tended to encourage a greater 
variety of crops, and especially the growing of more leguminous crops. View¬ 
ing the matter from this standpoint, they expressed the opinion that the propor¬ 
tion of cereals grown on the Punjab canals was too high but, though an increase 
in the kharif supplies would have a beneficial effect in reducing the proportion 
as a result of more crops being grown in kharif, they did not regard it as likely 
to decrease the total food production of the canal colonies. They therefore 
recommended that a large distributary on one of the existing perennial canals 
should be selected in consultation with the Agricultural Department to which 
largely increased supplies would be given during the kharif season, and that 
an agricultural officer should be placed on special duty to advise the cultivators 
on the selected distributary in regard to cropping and rotations. It was em¬ 
phasised that nothing should be done in the matter of increased supplies which 
was not capable of being repeated on a much larger scale, should the experiment 
prove successful. We understand that it has recently been decided to make this 
.experiment pn a distributary; of the Lower Chpnab canal, the carrying capacity; 
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of Mich will be increased by 50 per cent ; and we would suggest that cane should 
be included in the experiment. The importance of additional supplies in the 
Jcharif season in the case of cane lies in the possibilities such supplies would 
offer not so much of expansion as of concentration. We point out in Chapter 
XIX below how essential concentration is to the successful working of a central 
factory, but we are here looking at the matter agriculturally rather than commer¬ 
cially, i. e., from the point of view of securing steady supplies of water which 
will enable better varieties of cane to be grown with better methods of cultiva¬ 
tion over a large compact area. 

105. We have throughout this Report emphasised the importance of proper 

_ . . drainage as a factor in the successful cul- 

ramage an uatei logging. tivation of cane. In tracts which become 

water-logged or in which the subsoil water table rises within a few feet of the 
surface only very inferior varieties of cane can be grown. The rise of the sub¬ 
soil water table has thus an important bearing on cane cultivation. Water¬ 
logging occurs on nearly all the perennial canals in the Punjab ; but the 
areas water-logged are at present very small in comparison with the areas 
irrigated* For many years past the Punjab Irrigation Department has 
devoted much attention to the question both of its prevention and cure. Experi¬ 
ments with various kinds of water-proof lining for channels have been carried out 
on the Upper Bari Doab and Lower Chenab canals ;.but the work practically 
ceased at' the outbreak of the war, as the advantages gained were not com¬ 
mensurate with the expenditure incurred. An experiment on a big scale is to 
be carried out on the main line of the Bikanir canal of the Sutlej Valley project, 
the Bikanir State having requested that the first 71 miles of this canal should be 
lined. There thus appears no likelihood that this problem, which we regard as 
of great importance, will be lost sight of. 


106. .Wells in the Punjab, which irrigate one-third of the 1 area tinder cane 1 , 
,. arc worked almost exclusively by' bullock 

■ , power at present, but a considerable hutn- 

ber of tube wells of the types patented by Captain J. Ashford, O.B.E., Superih- 
tendcht, Public Works Department Central Workshops, Amritsar,i and Mr; 
T. ’Miller Prownlie, Agricultural Engineer, have been installed in various 
parts of the Province. There is no doubt that in the Punjab, as in the United 
Provinces, there is a wide field for the development of pump irrigation' from 
both tube and masonry wells. Such a development might lead to a consider¬ 


able expansion of the area under cane especially in tracts' commanded by 
inun’datioh : canals, as water would then be available for planting and final 
waterings’ Which it is not at present. Authoritative information 1 regarding 
the-comparative cost of irrigation from .canals, from' wells worked" by 
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bnllock power and from wells worked by pumps is not yet available* but ffuc 
evidence on this point as we received showed that, whilst pump irrigation.: 
much more expensive than irrigation by canals, it is cheaper than the preser 
method of raising water by bullock power. One estimate gave the cost of irriga 
mg cane from a tube well as Rs. 33 per acre when the sub-soil water level is 1 
feet below the surface and at Rs. 55 per acre when it is 30 to 40 feet belowth 
surface. We strongly recommend, as we have done for the United Province: 
that a thorough investigation of the subject should be carried out at an earl 
date. The further recommendations on tips point which we have made for tl 
United Paovinces apply with equal force to the Punjab. The comparatively large 
recopimendation that a separate,branch of the Agricultural EngineeringDepart- 
menfc.with a strong staff.should, be. formed .to deal solely with well boring and 
..pumping installations. The, formation of such a branch will enable the .Papart- 
-ment to .devote more attention to work on improved agricultural implements and 
the introduction of small power machinery. , In this connection we would refer 
to the remarks we have made in paragraph 49 above on the desirability of 
concentrating work in particular tracts in order to secure a rapid improvement 
in agricultural practice and also to facilitate supervision. 

The Public Works Department’s hydro-electric installation which,has been 
working for some years past at Amritsar has shown the possibility, of irrigation 
from a group of wells worked from a central power station. A much more 
important hydro-electric scheme which we understand is under investigation is 
for the provision of power from the Sutlej river. The project is intended to 
utilise the fall of 400 feet in the Sutlej river which occurs between the village of 
Maluana, twenty-five miles above the site selected for the Bhakra Dam, and : the 
town of Kiratpur, about twenty-five miles below it. It would furnish 100,000 
horse power which could bo transmitted as far as Delhi, Lahore .and Lyallpur. 
The completion of the Bhakra Dam would increase the power available to-300-,000 
horse power. We are not in possession of sufficient details to enable us to pro¬ 
nounce any opinion regarding the possible effect of:the scheme,.om» oane 
cultivation and would, therefore, merely point out that,' if.any powen.fronr 
it is transmitted to Delhi, the transmission line will pass through the districts 
of Ambala, Karnal and Rohtalc, which have a large area under cane: but in. 
which the possibilities of improvement are limited by the lateness, of .supplies 
m the A\ estern Jumna canal. The installation of tube wells worked by cheap 
electric power would enable this difficulty to be overcome. 

107. In the recommendations that we have to make below for the improye- 
, nient of cane cultivation in the Punjab we 

propose to confine our attention to areas 
irrigated whether from canals or wells. The bulk of the 80,000 acres of cane now 
grown without irrigation is grown as a speculation, a fair return-in gur being 
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obtained, if the rains happen to be propitious, and the crop being devoted to 
fodder, if the rains fail, as they often do. Cane grown under such conditions 
offers no prospects whatever of improving the production of sugar in India : 
the.likelihood of substituting for the existing varieties a better variety which 
will withstand the adverse conditions of precarious rainfall, extremes of 
miperature and dry atmosphere being remote and the enhanced cost of 
oetter methods of cultivation not being justified by any assurance of 
increased yields. 


IOC. The classification of the Punjab canes has already been carried out by 

_ , . . Dr- Barber; but no work has so far been 

(a) Improved varieties. . ...... „ .. ,, 

done on the isolation of pure line cultures 

in each group. We are doubtful, however, whether this is of so great im¬ 
portance in the Punjab as it is in the United Provinces and Bihar and Orissa, 
where climatic and other conditions vary much more markedly than in the 
Punjab; and where the consequent variety of the indigenous .canes locally grown 
is also much more marked. Although, therefore, we regard it as a line of work 
which requires taking up here as elsewhere, we do not consider it an essential 
preliminary to the local Agricultural Department’s work on the improvement 
of indigenous varieties. Similarly the extensive area over which a cane of such 
established superiority as Katha has spread renders it less necessary for special 
steps to be taken for the provision of an adequate supply of sets of this variety. 
The more important lines of work in this Province, therefore, are those now 
being followed at Gurdaspur—the importation and testing of pure line cultures 
of the superior varieties of other Provinces and exotics and the trial of Dr. 
Barber’s crosses on a field scale. This work requires to be extended and the 
number of experiments to be multiplied, particularly by the inclusion of ex¬ 
periments on Paunda, the main object being to ascertain the improved methods 
of cultivation necessary for the successful adoption of these varieties; a point 
on the importance of which we have laid particular stress in paragraph 51 of 
Chapter III. As progress is made, moreover, in the adaptation of improved 
varieties to Punjab conditions, it will become necessary to establish a separate 
station for the supply of hill sets to meet the demand which the inevitable dete¬ 
rioration of such varieties creates. There is no lack of suitable sites for such 
a station, which should, of course, be within reasonable distance of a railway 
line, and the selection of a site may be left to the officer to whom we recommend 
below that the sugarcane work of the Province should be entrusted. It is, in 
any case, not an immediate requirement. 


109. Much the same defects are noticeable in the cane cultivation of the 

Punjab as in that of the cane grower in 


(b) Improved agricultural methods. 


the United Provinces and Bihar and 


Orissa. His cattle, it is true, are distinctly superior, with the result that he 
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is able to use a better type of plough, and to plough more efficiently and to 
a greater depth. Also a fodder crop of senji (Melilotus parviflora) frequently 
finds a place in his cane rotation ; but this is probably due rather to the 
grealer need for fodder created by his heavier type of cattle than to a desire 
to improve- the following cane crop. In respect, certainly, of his failure to 
select his sets with care, of the excessive number of sets he plants per acre, 
of his wasteful use of canal water, and of the inadequacy of his after culti¬ 
vation, he has still much to learn ; and, though no experiments have so far 
been carried out in the Punjab to prove whether existing yields of gur can 
by the same methods be enhanced to the extent of the- eight to ten maunds 
attainable in the United Provinces, there is no doubt that an appreciable 
increase can be effected by their adoption, and this should be actively and 
widely advocated. In particular, the advantage of planting in well spacedr 
lines, with the consequent economy in sets and possibility of continuing after 
cultivation throughout the growing period of the crop, should be demonstrated 
and the practice of earthing up the canes introduced. The more advanced 
system of trenching which we have described in paragraph 61 of our Chapter 
on the United Provinces, is difficult to adopt in the Punjab where the supply 
of labour is more limited and therefore more dear than it is in the United 
Provinces, nor is it economically justified with the thin canes at present grown. 
When the local Department of Agriculture, however, has succeeded in 
establishing improved varieties of thick and medium canes, there will, we think, 
be an opening for the adoption of the trench system in the canal colonies 
where there are comparatively large estates owned by men of considerable 
means and trenching by mechanical power, such as steam or motor tractors, 
is possible. In the Punjab also, where such a large proportion of the cane 
crop is irrigated and where it certainly requires far more water than in the more 
easterly Provinces, the solution of the problem of the proper water requirements 
of cane is of special importance; but the question itself is a general one, and we 
shall deal with it in Chapter XV below. We would, however, invite special 
attention to the important experiments on windrowing and clamping of cane 
as a protection against frost which have been conducted at the Tarnab farm 
in the North-West Frontier Province and an account of which will be found 
in our next Chapter. Frost is a hardly less pressing problem of cane culti¬ 
vation in the Punjab that it is in the Frontier Province, and no time should 
be lost, we think, in initiating experiments to see how far similar methods 
can be relied on to overcome the difficulty of frost in the Punjab. 


110. Research work on cane in the Punjab is at present practically confined 
Organisation. to ^ ie Gtardnspur farm which is controlled 

by the Deputy Director of Agriculture 
of the Gurdaspur Circle, an unwieldy charge including no less than 15 districts, 
I<3ISC - 
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though his work is in effect, we understand, confined to only seven of them. The 
farm, which was started with the primary object, of improving the sugarcane 
crop of the district, has gradually diverged from the original line of work, until 
it now pays considerably more attention to wheat than to cane. Elsewhere 
cane is practically neglected. This has been more or less inevitable with 
a Department which has .included only three Deputy Directors of Agricul¬ 
ture in addition to four expert officers at the Lvallpur College, and the time of 
which has been almost entirely taken up with the more important crops, cotton 
and wheat. At the same time we trust that, when the impending expansion of 
the Department materialises, cane will receive the attention which its existing 
area, its great present and still greater potential value, and the special difficulty 
of its successful cultivation demand. The first step in this recognition should 
be the restoration of the Gurdaspur farm as a sugarcane station, the work on 
wheat and other crops being transferred elsewhere. This is preferable to the 
transfer of the cane work to a new site, both because the experiments on cane 
have covered a longer period and because continuity is perhaps a greater 
essential in the conduct of cane experiments than it is with other crops. The 
present area of the farm is, we believe, approximately 160 acres, and the 
whole of this is required if the solution of cane problems on a field scale 
is to be effectively carried out. In addition to Gurdaspur, also, we recom¬ 
mend that a second cane research station of some 200 acres should be establish¬ 
ed in the interests of the cane growers in the canal colonies. AVe have not 
had an opportunity of investigating locally or in detail the question of an 
appropriate site ; but we would suggest that, in order to spread research work 
in the canal colonies as far as possible, the station should not be located in 
•the neighbourhood of the Lvallpur farm. Conditions in the most easterly 
districts of the Province differ to some extent from the conditions in the sub¬ 
montane and canal tracts which the Gurdaspur and canal colony stations 
here proposed will respectively serve. Nevertheless we do not consider a third 
station for these districts to be necessary, since their problems approximate 
closely to those of the Meerut division of the United Provinces, and it should 
be possible to deal with them from the research station we have already recom¬ 
mended for that area. Two cane stations will, therefore, suffice for the Punjab; 
and, though, as in other Provinces, these should ultimately pass under the 
control of the central research organisation we recommend in Chapter XXT1T, 
we trust that they will be organised as cane research stations exclusively with¬ 
out delay, the new station proposed, like that already existing at Gurdaspur, 
being established under provincial control. 

111. With the very large area already under cane in the Punjab, with the 

prospects of considerable extensions, par¬ 
ticularly in the new canal colony areas' 
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and with two cane research, stations and a station for the propagation of hill 
sets, there will be strong justification for placing an officer of the Indian Agri¬ 
cultural Service in wholetime charge of the research work, both chemical and 
agricultural, on cane in the Punjab. Nor need we repeat here the reasons 
already given in earlier Chapters for our view that this control should be centred 
in an Agricultural Chemist rather than in Economic Botanist or a general 
agricultural officer. The present cadre of the Department includes only one 
post of Agricultural Chemist; and we hope that the Local Government will now 
see its way to apply for the creation of a second such post, and to place one 
of the two officers, when the second is obtained, in sole charge of the cane re¬ 
search work of the Province. This officer would later be absorbed in the Imperial 
research organisation together with the stations under his control. With re¬ 
gard to demonstration work, we understand that the increase of the number of 
Deputy Directors from three to six has already been sanctioned; and when 
these posts have been filled, it will bo possible to conduct a properly supervised 
demonstration propaganda on a greatly extended scale. Moreover, research 
work on cane has here, as in Bihar and Orissa, not yet proceeded far enough to 
produce any large volume of practical results for demonstration. Here also, 
therefore, we consider that a special demonstration staff devoted solely to cane 
is not at present required; but that it will be required when substantial progress 
begins to be made with the solution of the various cultural and varietal problems 
at the research stations. 


Summary of Conclusions and Recommendations. 

(/) The short monsoon period and the extremes of temperature must 
always he a serious handicap to cane in the Punjab ; and it will remain of 
less importance than wheat and cotton. 

(2) Nevertheless the cane area is large and likely to expand and loivcr 
costs of cultivation compensate for lower yields than in tropical India. 

(.3) The importance of the crop therefore warrants much greater attention 
bring paid to it. 

(4) Given the stimulus of high prices, there are prospects of considerable 
extension on the Upper Bari Doah and the fire linked, canals. 

(5) A considerable extension may be anticipated also, if the Sutlej Valley 
canals project is carried out, 
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(6) Large areas of Croton ivastc land suitable for cane' are said to exist 
in the commanded area on the right bank ; and this should be investigated' 
with a view to the location of a central factory controlling its own cultivation. 

(7) The possibilities should be ascertained by the grant of land for culti¬ 
vation of improved canes by intensive methods on the lines of grants already 
made for the growth of improved varieties of cotton. 

(8) There should be a further appreciable increase in the cane area, if 
the Thai project is carried out. 

(9) The Agricultural Department should promote concentration of the 
cane areas under new irrigation systems. 

(10) Cane should also be included in the experiment shortly to be carried 
out on the Indian Cotton Commit feels recommendation with a view to 
promoting concent ration on existing canals by means of increased ivater 
tupplics to selected distributaries in the kliarif season. 

(11) The comparative cost of irrigation from canals, from wells worked 
by bullock power and f rom wells worked by power pumps should be investigated. 

(12) A separate branch of the Agricultural Engineering Department 
should be created to deal solely with well boring a)id pumping installations. 

(13) Hydro-electric schemes may provide the means of tube well irriga¬ 
tion worked from central power stations. 

(14) It is useless to suggest improvements in the cultivation of unirrigated 

cane. 

(15) The work on trials of superior varieties from other Provinces, exotics 
and crosses from Coimbatore should he extended ; and Paunda should be 
included in the experiments. 

(16) A station for the supply of hill sets will be required, but is not an 
im mediate n eeessity. 

(17) Greater care in the selection of sets, the adoption of planting in lines, 
economy of canal water and the practice of earthing up should be advocated. 

(18) There should be a future for the. trench system of cultivation in the 
canal colonies. 

(19) Experiments should be initiated to test the advantages of clamping 
and windrouing as a protection against frost. 
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{20) Gurdaspur should be restored as a research station for work on cane 
only ; and a second such station should be opened in one of the canal colonies, 
preferably some distance from Lyallpur. 

{21) The research station recommended for the Meerut division of the 
United Provinces should deal with the problems of the eastern districts of the 
Punjab. 

(22) A whole-time post should be created for the supervision of all cane 
research work in the Province and a second Agricultural Chemist should be 1 
recruited to fill it. 

( 2'i) A.special demonstration staff for cane is not immediately required. 



CHAPTER VI. 


THE NORTH-WEST FRONTIER PROVINCE. 


112. The North-West Frontier Province lies between 31° 4' and 36° 57' N. 

It is thus well outside the tropics; and 
Climate and sdil. p j s worthy of mention that the Peshawar 

District, which grows about four-fifths of the cane in the Province, lies further 
north than Louisiana, the northern boundary of which lies along the 33rd parallel 
of latitude. The only district other than Peshawar which returns more than 
a negligible area under cane is Bannu, which has an area of about 6,000 acres. 
The extremes of temperature are even more marked than in the Punjab, the 
normal variation at Peshawar being from 30 degrees in December to 120 degrees 
in May and June. Four degrees of frost are, however, the maximum which 
has been recorded. The Province has two rainy seasons, the monsoon season 
and the season of the winter rains. The Peshawar valley, which is the principal 
cane growing tract, receives an approximately equal amount in the two seasons. 
Both sources of supply are, however, precarious and, although the annual rain¬ 
fall at Peshawar averages 13.29 inches, it is sometimes little more than 10 
inches. The Peshawar valley has light, porous soil underlain by strong, 
retentive clay. The soil of the Oharsadda Tahsil is a rich alluvium. In the 
Bannu district, the soil on which cane is grown is a heavy loam. 

113. The average area of the North-West Frontier Province, exclusive of 

Native States, during the five years ending 
Statistical. 1918-19 was 8,571,614 acres. Of this the 

net area actually cropped during the same period averaged 2,289,173 acres, of 
which 32,147 acres were under cane. The percentage of the area under cane 
to the net area cropped was 1.4, which is only exceeded in the Lnited Piovinces 
and the Punjab. The percentage of the same area to the total area under 
cane in India was 1.2. The average yield of gur for the quinquennium was 
returned at 1.02 tons per acre. 

114. It is a very remarkable fact that the only cane grown in the principal 

cane growing tract in the most northerly 


Varieties of cane. 


Province of India, in which, as the figures 
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given above show, the extremes of temperature are very marked, is a 
thick cane—a soft, white Paunda which has very long internodes and 
a high percentage of juice. The history of the introduction of Paunda varieties 
into the North-West Frontier Province is interesting. In 1853, Captain Coke, 
the Deputy Commissioner of Kohat, brought in a hard, red Paunda which com 
tiriued to be cultivated until about 1867, when it was discarded in favour of the 
present variety which rapidly supplanted the local varieties except in the Baxmu 
district, where a thin cane which has not been identified is still grown. It cannot) 
be said that the reason why the North-West Frontier Province is able successfully 
to grow a variety of cane which is very much superior to the varieties generally 
grown all over Northern India has been satisfactorily explained, but it appears 
to be connected with the high degree of humidity which prevails in the Peshawar 
valley- even in the hot weather; 


115. Valuable work both on cane and beet has been done by Mr. Robertson 

Brown, Agricultural Officer, during the 
J J • last ten years on the mam agricultural 

station in the Province, that at Tarnab near Peshawar. Reference to the work 
on beet will be found in Chapter XVI below. The work on cane has consisted 
not only of varietal tests but also of experiments to ascertain the value of the. 
practices of . clamping and windrowing. A description of these practices and 
of the conclusions which may be drawn from the results obtained at Tarnab 
will be found in the following paragraphs. The varietal tests have established 
that D-74, Assami Red and Barbados 246 ripen earlier than the local Paunda. 
These arc now being propagated with a view to tests on a field scale under cul¬ 
tivators ’ condition. 


116. The area of cane in the North-West Frontier Province outside the 

Peshawar District is so small that the 
A(jnudlu)al ptaitue. agricultural practice of that district alone 

need be described. It is worthy of description in some detail, as the cultivation 
is of an unusually high order. That the cultivator understands the needs of his 
cane crop is shown by the fact that his rotation almost always includes a 
leguminous fodder crop of clover (Trifolium resupinatum) locally known as' 
shaftal. The most common rotations are (i) clover, cane, chillies, wheat and 
(ii) clover, cane, maize, wheat. Clover is planted in October and supplies 
fodder for cattle from the middle of November to the middle of May. Another 
rotation which is not unusual is barley (or less often wheat) with cane planted 
in the growing crop, chillies, wheat ; but when cane is planted in growing barley 
or wheat towards the end of March, it is the result of special circumstances. 
It is avoided as far as possible, as it is realised that much heavier manuring is 
then required. 
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In regard to the provision of sets, the problem before the cultivator in the 
North-West Frontier Province is to preserve the canes intended for sets through 
the winter months when, if they were left standing in the fields, all the buds 
would be destroyed by frost. He solves this by resorting to clamping, a 
method similar to that used in Europe for preserving roots or potatoes. The 
canes which will be used for sets in March and April are taken out of the ground 
with roots, leaves and tops intact about the end of November, when the first 
touch of frost appears. A pit is dug to receive them and they are placed in 
it in a neat, flat heap in which they lie parallel to each other. The heap is 
then covered with six inches of earth. The work at Tarnab has established 
conclusively that cane can be preserved in clamps until the end of March with¬ 
out suffering any appreciable injury. The pits are opened at the end of March 
or the beginning of April and, whilst the clover crop is still green and vigorous, 
shallow furrows about th,ree feet apart are made through it by the country 
plough. The sets, which are about 14 inches long and contain three sound buds, 
are placed end to end in the furrows. They are not covered with soil, but a 
handful of soil is applied to each end of them. A liberal watering is given to 
the clover crop when the cane is planted. Whole canes are used for cutting 
into sets, but the root joints are specially preferred- About 40 to 50 maunds 
of sets (about 5,000 to 6,000) are used to the acre. Sets which are badly affected 
by red rot are discarded; but the cost of sets is so great, that those which are 
slightly diseased are used. 


In April a cutting of the clover crop is taken and laid alongside the cane 
to rot and enrich the soil. The clover crop is finally cut for fodder about the 
middle of May when the cane is from 18 inches to 2 feet high. The space 
between the lines of cane is then hoed and the remains of the clover crop arc 
ploughed in. At the same time a handful of well-prepared farm-yard manure 
is applied directly to each plant. The second hoeing is given about six weeks 
later, when manure is more liberally applied. In July the soil between the lines 
is dug over and all the manure the cultivator can afford is then piled round the 
plants. Earthing up is done in August. This prevents the crop from lodging, 
and no wrapping or tying of plants is necessary. Ratooning is not practised. 
Twenty to thirty waterings i'n all are given, from the middle of March to the 
middle of November. 


Well rotted farn-yard manure is the only manure used. It is highly valued, 
and, as stated above, it is seldom, if ever, ploughed into the land, but is doled 
out in sparing handfuls to each plant- The manurial value of the clover crop 
considerably reduces the necessity for other manure. 
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Cane in the North-West Frontier Province is planted about the end of 
March. It begins to ripen early in November and as soon as frost appears 
the, cultivator starts cutting it. Harvesting lasts till the middle of February, 
so that cane is on the ground from eight to eleven months. 

117. Experiments in windrowing have been in progress for some years on 

the Tarnab farm. Windrowing merely 
Windrowing. consists in pulling up the canes and laying 

them on the ground in rows, the leaves of one row T overlapping the canes of the 
previous row. Occasionally, however, the canes are stacked like sheaves 
of corn. Both the name and the practice come from Louisiana, where windrow¬ 
ing has been found an effective method of preserving cane during periods of 
frost. Its effect on canes from the chemical point of view in the North-West 
Frontier Province has been carefully investigated by Mr. J. W. Leather and 
Dr. W. H. Harrison, Imperial Agricultural Chemists. Their investigations 
have shown that cane can be successfully preserved by windrowing in the 
Peshawar valley. Whilst windrowing causes tiie purity of the juice to deterio¬ 
rate, it leads to a concentration of the juice with the result that the amount of 
crystallisable sugar per unit weight of juice remains approximately constant, 
though there are obviously fewer units. The weight of crystallisable sugar 
contained in a crop of windrowed cane increases rapidly at first. A period 
then follows during which it remains practically constant, and thereafter dete¬ 
rioration sets in. The period during which canes can be preserved without 
deterioration varies in different seasons, but in any particular season 
varies with the incidence of heavy rains. It would appear that a month is 
the longest period during which cane can be preserved by witulrowing without 
deterioration, but that, even when it is kept for three months, the loss is very 
small compared with that which results when the cane is left standing during 
frost followed by rain and a rise in temperature, conditions which frequently 
occur in the Peshawar valley during the cold weather. 


118. No cane is grown in the North-West Frontier Province except under 


Trospeds of the extension of cane 
under irrigation. 

(a) Fublic Works Department canals. 


irrigation. Of the 82,147 acres under cane 
an average, of 9,464 acres was grown on 
canals in charge of the Public Works De¬ 
partment, the remainder being mainly on 


district canals which are managed by the revenue authorities, the distribution 


of water being in the hands of the cultivators themselves. Only a very small 
amount of cane is grow under wells. The irrigation systems in charge of the 
Public Works Department are four in number, the Upper and Lower Swat canals, 
the Kabul Eiver canal and the Paharpur inundation canal. It is unnecessary 


to describe these in detail, as there appears little prospect of an extension of 
L3ISC 
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cane on any of them with the possible exception of the Kabul River canal. The 
limiting factor on the Paharpur canal, which takes off from the Bilot creek 
of the Indus and irrigates part of the Dera Ismail Khan district, is the great un¬ 
certainty of supplies in September and October. On the Upper and Lower Swat 
canals, which irrigate the northern sub-division of the Peshawar district, it is the 
scantiness of supplies from September to November. The Swat river commences 
to fall about the beginning of September and reaches the cold weather level about 
the middle of October. Practically all the supplies available at the head of the 
Upper Swat canal in September and October ai'e required for the irrigation of 
rice in the Swat valley, whilst the supplies at the head of the Lower Swat canal, 
which, it may be noted in passing, returns about two-thirds of the total area of 
cane on canals in charge of the Public Works Department, have to meet the de¬ 
mands not only of the canal itself but also of the many district canals which 
take off from the river lower down. On both canals there is also a keen demand 
for water for the irrigation of the rabi crop which commences at this period. 
The Kabul river canal, which irrigates the Peshawar valley in the southern part 
of the district, has an ample supply of water all the year round. It is, however, 
a small canal, its culturablc commanded area being returned at 34,913 acres only. 
The total area irrigated by the canal during the five years ending 1918-19 aver¬ 
aged about 46,000 acres, of which approximately 24,400 acres were irrigated in 
the kharif season and 21,600 in the rabi season. As the average area under 
cane for the same period was 2,551 acres, the percentage of cane to the kharif 
cultivation is over 10, which is distinctly high. There is, however, reason to 
believe that it might be still further increased, if the cultivators could dispose 
of their cane directly instead of being compelled to convert it into gur, a point 
to which we have made further lvference in dealing with the district canals below. 

We would mention that we inspected a large area of land at the tail end of 
this canal which had become so badly waterlogged that it had completely gone 
out of cultivation, but which appeared as suitable for cane as any other land on 
the canal, if it were properly drained. We were informed, however, that, even 
if it were drained, it would be necessary to remodel the canal in order to pro¬ 
vide water for it. We regard it as a matter for regret that so large an area 
should have been allowed to pass out of cultivation through preventible causes, 
and would recommend that the possibilities of draining it and providing water 
for it should be investigated. 

119. No exact information as to the area of cane on the district canals in the 

Peshawar district is forthcoming, but a 
(l) Dtstiirf, cannU. comparison of the figures for the canals in 

charge of thd Public Works Department with the total figures for the cane area 
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pf the district appears to show that it is at least 12,000 acres. The greater pagt 
of this is on canals which take off from the Kabul river. There is no difficaifity 
of supply in these canals, the distribution of water from which is, as already 
stated, arranged by the cultivators themselves. The factor limiting the 
extension of cane in this area is not, therefore, the character of, the 
water supply but the difficulty in disposing of the produce. Our enquiries 
showed that the cultivators are desirous of growing more cane than 
they do at present, but are prevented from doing so by the difficulty in obtaining 
the labour supply necessary to convert it into gur and also in disposing of the gur 
when made. This difficulty would be overcome by the establishment of a central 
factory for which the tract appears a suitable one, more especially as, if beet 
were grown, a possibility which has been demonstrated by the experiments 
at Tarnab to which we refer in greater detail in Chapter XVI, and if the question 
of providing fuel for working up beet at an economic rate were solved, such a 
factory would have an exceptionally long working season. We are fully aware 
of the desirability of making the Province self-contained in the matter of food¬ 
stuffs to a greater extent than it is at present, but we would point out that the 
work at Tarnab has shown that the excellence of the rotation of which cane forms 
a part and the high cultivation it requires have a marked effect in increasing 
the outturn of the food crops in the rotation 

120. As we have already stated, the cultivation of cane in the North-West 

, . . Frontier Province is of an unusually high 

AgncuUwal improvement*. , .' . , ,, , 

order. There is, m consequence, little that 

the local Agricultural Department can do in the way of improving it. The im¬ 
portance of selecting sets for planting which are free from disease should be 
insisted on, and efforts should be made to induce the cultivators to adopt the 
practice of windrowing. The advantages of this practice have been established 
on the Tarnab farm, but it would appear that so far it has not been taken up 
outside the farm. We are inclined to doubt whether the very useful work which 
has been done at Tarnab has made as great a difference to the agricultural 
practice of the Province as it would have made, had there been a stronger de¬ 
monstration staff. We do not know how far the special political diffi¬ 
culties arising in this Province preclude the possibility of any material 
expansion of demonstration work beyond the neighbourhood of Peshawar and 
would, therefore only say that, if they do not, an increase in the subordinate 
staff of the Department is very desirable in order that the advantages of such 
practices as that of windrowing may be demonstrated to the cultivator on his 
own lands. 

In regard to the introduction of improved varieties, the great need of the 
Province is an early ripening cane, but such a cane must not be inferior to the 
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local Patmda. The successful introduction of an early ripening variety would 
obviously afford a more satisfactory solution of the problem of preventing loss 
from frost than the spread of windrowing. The tests which have been carried 
out at Tarnab have shown that D. 74, Assami Red and Barbados 246 ripen 
earlier than the local Paunda, but it has yet to be established that they are 
superior or even equal to it when grown by the ordinary cultivator. Further 
work will be necessary before a definite decision on this point can bo reached, 
and the question arises whether such work should be carried on at Tarnab or at 
a separate station directly under the Sugar Research Institute. We do not con¬ 
sider the area under cane in the Province or the importance of the crop in its 
agricultural economy sufficient to justify us in recommending a separate sub¬ 
station for work on cane, and are of opinion that such work can be carried on by 
the local Agricultural Department to which the Sugar Research Institute would 
give all the assistance possible. We understand that no difficulty has hitherto 
been experienced in carrying out the chemical work required at Tarnab, as the 
Imperial Agricultural Chemist has been able to lend a man for this purpose 
during the crushing season. This arrangement may not always prove feasible, 
and we consider that it would be an advantage both for cane and other crops 
if the Province had a chemist of its own, who might be an officer of the 
Provincial (or Class IT) Service. If this recommendation is accepted, the 
Tarnab farm will require increased laboratory accommodation. 


Summary of Conclusions and Recommendations. 

(1) It is remarkable that the chief cane grown in the North-West Frontier 
Province, despite its northerly latitude, is a thick cane. This is apparently 
connected with the high humidity in the Peshawar valley. 

(2) Cane cultivation here is of an unusually high order, especially in re¬ 
spect of rotations and green manuring and the preservation of sets by clamping. 

(.5) Experiments in windrowing show that it preserves cane from deteriora¬ 
tion for a maximum period of one month, but that it involves, comparatively 
little loss of sucrose, up to as much as three months. 

(4) There is little prospect of extension of cane under the Public Works 
Department canals except under the Kabul river canal. 

(5) The limiting factor on the district canals is not the water supply but the 
lack of labour for making gnr and of markets for selling it. 

( 6 ) The tract commanded by these district canals seems suitable for the 
'establishment of a central factory, particularly if it could combine beet and cane 
sugar manufacture. 
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(7) The Agricultural Department should demonstrate the importance of 
care in selecting sets and windrowing. 

(8) Unless political objections exist, the subordinate staff of the Depart¬ 
ment should be increased to admit of more widespread demonstration work. 

(9) The great need of the Province is an early ripening cane. 

(10) A separate cane research station is not justified ; and cane work should 
continue under the control of the local Agricultural Department. 

(11) An appointment of Agricultural Chemist should be created, and a 
Class II officer should be appointed to it. 



CHAPTER VII. 


BENGAL. 


121. The Presidency of Bengal lies between 20° 35' and 27° 13' N. and is 

almost entirely sub-tropical. In acre- 
Climate and soil» ., , , „ 

age under cane it now stands fourth 

amongst the Provinces of India, though twenty years ago it was easily second. 
The causes of the great decline in cane cultivation are referred to later in this 
Chapter. Cane is grown in every district of the Province, not excepting Darjee¬ 
ling, but is a crop of small importance in the Presidency and Chittagong divi¬ 
sions. The district with the largest area under cane is Dinajpur in the 
Rajshahi division which returns about 30,000 acres. The area under cane 
in the Pabna district in the same division, which in 1900-01 was returned at 
60,000 acres, had in 1919-20 fallen to 4,600 acres. In the Dacca division the 
most important cane growing districts are Dacca and Bakarganj, each with 
an area of over 20,000 acres. In the Burdwan division the Burdwan district 
returned an area of about 18,000 acres in 1919-20. Owing to the absence of a 
revenue staff in Bengal the district figures can only be regarded as approxima¬ 
tions- 


Climatically, Bengal consists of two fairly distinct tracts divided by a line 
joining Khulna and Darjeeling. Whilst all over the Province the total rainfall 
is heavy, varying from about 55 inches in Western Bengal to well over 100 inches 
in parts of Eastern Bengal, rainfall in March and April west of the line just 
mentioned is comparatively rare and the first showers of the year are often 
received as late as May. The monsoon in this tract ends somewhat abruptly 
and the rainy season is consequently confined to the five months from May to 
September. East of the line, on the other hand, rainfall in March and April 
is common and the monsoon lasts into October, giving a rainy season of some 
eight months’ duration. In this area vast tracts in the Dacca, Bakarganj 
Faridpur, Tippera and Mymensingh districts are more or less deeply submerged 
during the monsoon period. The village sites only are left above water and boats 
are the sole means of communication. It need hardly be pointed out that these 
conditions suit jute and rice very much better than they do cane ; and it is mainlv 
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for this reason that, except in the neighbourhood of Dacca city and in parts 
of Bakarganj, where a considerable area of cane is grown for chewing purposes, 
there are only a few tracts in Eastern Bengal where more than small scattered 
crops of cane are to be found. It should be mentioned that the whole Province 
suffers severely from cyclones and that in 1918 the cane crop in the neighbour¬ 
hood of Dacca was destroyed by one of these. 

The soil of the Province is throughout the alluvial soil of the Gangetic plain, 
but there are considerable local differences in quality. The old alluvium of the 
Rajshahi and Burdwan divisions is a stiff and intractable soil not very reten¬ 
tive of moisture, whilst the alluvial land in Western Bengal beyond the reach 
of floods, which is the most important class of land on which cane is grown, is 
usually loamy and consequently fairly easy to work. Throughout the districts 
of the Dacca and Rajshahi divisions there are vast tracts of alluvial land 
which are annually submerged and enriched with silt. 

122. The average area of Bengal, excluding Native States, during the five 
^ t l years ending 1918-19 was 50,469,937 acres. 

The net area actually cropped during the 
same period averaged 24,625,880 acres of which 222,660 acres were under 
cane. The percentage of the area under cane to the net area cropped was 0.9 
and to the total area under cane in India 8.1. The average yield of gur for 
the quinquennium was returned at 1.08 tons per acre. 


123. Nowhere in India is a careful survey from the botanical and chemical 

. . . points of view of the canes grown more 

/ arte ties of cane. ,, ~ , mi 

necessary than it is in Bengal. The 

range of canes grown in Bengal is wider than it is in any other part 

of India, and nowhere, as Dr. Barber points out, is it more difficult to 

distinguish the three classes of Ukh, Ganna and Paunda canes. This is mainly 

due to the presence of a number of varieties which appear to be intermediate 

between Ganna and Paunda canes and which Dr. Barber considers are the 


descendants of introductions which have taken place during many centuries 
from the tropical parts of India. As in Bihar, matters are still further 
complicated by the introduction of exotic varieties in recent years. Many 
of the Mauritius varieties which have been brought in have not only lost their 
original names and numbers but have been given entirely wrong names, the 
Tanna varieties being now known as Java canes in Burdwan. The necessity for 
the survey suggested above will thus be clear and it will be understood why the 
description of the canes of Bengal which follows is even less complete than that 
given for the Provinces already dealt with. Khajli, for example, was described 
to us both as a thin, tall, hard-rinded cane and as a soft, thick cane, presumably 
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owing to the fact that the same name is used for entirely different varieties in 
different parts of the Province. Of the canes which fall under the class of thin 
or Ukh canes, the most important is Khari, a thin, very hardy variety which is 
grown all over the Province and is specially resistant to both drought and water¬ 
logging. It gives a good yield and an excellent quality of gur. Khagri and 
Ikri are mainly grown in the flooded lands of East Bengal, Ivhagri being said to 
survive even when grown in six feet of water for three months. The gur made 
from Khagri is considered inferior to that from Ikri. Khala (or Lata) in 
Eastern Bengal and Chinia in Western Bengal are the thinnest canes of this 
class, their thickness being no more than that of a man’s finger. Khala is 
grown on poor, flooded land which will grow no other variety. The crop is fre¬ 
quently used only for fodder and, when gur is made from it, it is of such inferior 
quality that the only purpose it serves is for curing tobacco. The canes which 
may be considered as falling in the class of Ganna or medium canes are Khajli, 
Dhalsunder, Magi and Puri. Khajli is a purple cane which Dr. Barber consi¬ 
ders an introduction from the tropical parts of India and both it and Dhalsunder 
are mainly grown in Eastern Bengal. Dhalsunder produces excellent gur, whilst 
that from Khajli is of inferior quality, though this variety gives a good yield. 
Puri is considered one of the richest canes in juice grown in Bengal, but is liable 
to break readily and hence is not popular- Magi is only grown on a small scale 
in Eastern Bengal, mainly for gur. The remaining varieties, which are either 
indigenous to Bengal or have been grown so long in the Province that they may 
be so regarded, appear to fall rather under the Paunda than the Ganna class. 
Of these the most important arc Shamshara and Vendamukhi. Shamshara, 
which is largely grown in Western Bengal, is an excellent cane, easy to 
crash and capable of yielding 50 to GO maunds of gur of good quality to the acre. 
Vendamukhi, which is the favourite cane of North Bengal, has much the same 
characteristics as Shamshara, and like it yields gur of excellent quality which 
keeps well in the rains. It is, however, being replaced in some parts, especially 
in the Dinajpur district, by Khari, as owing to its soft rind it is particularly 
susceptible to attack by jackals. Bangla, a cane which resembles Shamshara, 
has a high percentage of juice and is consequently grown on a small scale for 
chewing. Dacca Gandari Bombai is the thickest and best cane of this class. 
Its juice has a high sucrose content, but it is very susceptible to disease and to 
the effects of excessive water, and its cultivation is dying out. Of the varieties 
of exotic canes introduced by the Agricultural Department, the only ones which 
are grown on an appreciable scale are the Tanna varieties. 


124. Work on sugarcane in Bengal has been mainly carried on at the 

History oftoori on sugarcane. agricultural stations at Dacca, Bajshahi, 

Burdwan and Chinsura, It has been prao- 
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tically confined to varietal tests which, however, have been in progress suffi¬ 
ciently long to establish the suitability for distribution of the Mauritius variety 
known as Yellow Tanna. This, though its juice has not as high a sucrose content 
as many other exotic varieties, is resistant to disease and to attack by jackals 
and has hitherto given the highest yields of gnr on the Government farms. 
There is now a considerable demand from cultivators for sets of this variety 
and arrangements are being made to meet it from the new farms which are 
being established at the headquarters of the cane-growing districts and at 
other centres- 247 B (as J 247 should more correctly be called), has done well 
in some years on the Dacca farm, but its economic value has not yet been suffi¬ 
ciently established to justify its distribution to cultivators. 

125. The great difference between the climatic conditions in Bengal and 

Agricultural practice. thoso of t,H ' Provinces which have so far 

been discussed is reflected in the agricul¬ 
tural practice. Throughout Bengal the problem is to avoid water-logging and, in 
many districts, cane is grown only on land which has been artificially raised. 
There is no established rotation of which cane forms a part, but the most 
common is sugarcane, jute, a rabi (cold weather) crop, aus paddy (i.e., paddy 
which is harvested in September), cane. The rabi crop ini this rotation may 
be either potatoes, turmeric, mustard, or a pulse or grain crop. Ratooning 
is not common. 

When, as usually happens, cane follows a hharif crop, which is almost 
invariably aus paddy, the preparation of the land commences after the harvesting 
of the crop in September. The land is then given as many plougliings and 
harrowings as possible. Tn many districts it is also dug over with the kodali 
(long-handled hoe). Planting proceeds from December onwards, though some 
of the early varieties are planted in November. Tn Western Bengal, when irri¬ 
gation facilities are scanty, as they usually are, planting has to be postponed 
until showers in April and May have moistenied the land sufficiently. This 
involves the sets being first planted in nurseries and subsequently transplanted 
.1 o the field. Where irrigation is available one watering is given when the 
cane is planted. Throughout the Province, except in parts of Eastern Bengal, 
only tops of cane are used for planting. There is no difficulty about this, as 
harvesting and planting proceed simultaneously. In the Faridpur and 
Bakarganj districts, however, where there is an interval between harvesting 
and planting, part of the crop is reserved for sets, the whole of the cane being 
used for cutting into sets. Although, as a rule, the tops for planting are 
obtained from the cultivator’s own crop, there is often some exchange of 
cuttings, and, if necessity arises, cuttings are imported freely. The .selection 
of sets appears to be po more carefully done than it is elsewhere. The number 
* L3ISC ? 
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of sets used per acre is said to vary from 10,000 or 12,000 for the soft, thick 
canes to 20,000 for the thin 1 varieties. 

In West Bengal, as already mentioned, the sets are generally planted in 
nurseries where they sprout. They are transferred to shallow trenches in the 
fields as soon as water becomes plentiful. Elsewhere, thick canes are planted 
in shallow trenches which have been made by the kodali and thin canes behind 
the plough in shallow furrows. The trenches are ridged up as the season ad¬ 
vances. The better cultivators understand the advantages of laying out trenches 
and furrows in the direction of the slope of the land in order to carry off the sur¬ 
plus water. The distance between the sets in the rows varies from 12 to 18 
inches, whilst the rows themselves are usually 18 inches apart, though in Western 
Bengal the distance between them is as much as three feet. 

Once the cane has been planted, practically no intercultivation except a 
little weeding is done for thin canes. For thick canes weeding and hoeing 
continue until the cane is four or five feet high. No further irrigation 
is n'ecessary except in Western Bengal, where, when facilities are available, 
waterings are given two or three times monthly till April and occasionally also 
in October and November. Tn Central Bengal, if April and May are excep¬ 
tionally dry, the cane is watered by hand. As the season advances thick canes 
are tied together by their leaves for mutual support and in addition the whole 
row is frequently supported by a bamboo framework. 

Thin canes are not generally manured, nor is manure applied to lands which 
receive an annual deposit of river silt. On other lands which grow thick canes 
farm-yard manure is the principal manure, the amount used being said to vary 
between 60 and 360 mauuds (2.2 to 13.2 tons). Tn Western Bengal this is sup¬ 
plemented by a dressing of castor or mustard cake, the usual .application being 
12 maunds (0.44 of a ton) of oil-cake and 150 maunds (5.5 tons) of farm-yard 
manure. Where farm-yard manure is not available, the dose of oil-cake is in¬ 
creased proportionately, and may even go as high as 20 maunds (0.73 of a ton). 
Tn Eastern Bengal silt obtained from the tanks and Ihnlft (water courses) is 
often used as manure. No direct use is made of cane trash as manure, but 
the ashes from the gnr-making furnace are often applied to the land. Breen 
manuring is not a general practice, but sometimes a fibre crop of sann hemp 
(Crotalaria jnncea) is grown previous to a cane crop, as it is generally 
recognised that the growing of this crop improves the land. 

The time for which cane is on the ground in Bengal differs greatly according 
to the locality. Cane is planted from December to April and is, as a rule, har¬ 
vested between December and February, though in parts of Eastern Bengal thin 
canes which have ceased their growth on account of prolonged submersion are 
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harvested as early as October. Cane in Bengal is thus on the ground from 
eight to twelve months. 

126. The cane position in Bengal may be briefly stated. The crop has 

t, , * never recovered from the set back which 

Frospects of extension. .. .-in „ . . 

it received from the spread of jute some 

fifteen years ago and, for the nine years 1911-20, its area has remained prac¬ 
tically stationary in the neighbourhood of 220,000 acres. The percentage of 
the area under cane to the net area cropped (0.9) is now lower than it is in 
any of the four Provinces already dealt with ; and, though the percentage 
returned in Bihar and Orissa is only slightly higher, viz., 1.1, we have in 
Chapter IV given our reasons for regarding, the returns there as seriously 
underestimated ; and in any event there is in Bengal no such concentration of 
the cane grown in any particular area as there is in the four western districts 
of North Bihar. It must moreover be frankly admitted that we see little 
prospect of any considerable revival or expansion of cane in Bengal in the 
near future. Whilst the problem of successful cane cultivation in Bengal 
varies in different parts of the Province, everywhere the problem is more 
obvious than its solution. 


(a) West Bengal. 


127. In the districts west of the line between Khulna and Darjeeling it is the 

shortness of the rainy season combined 
with the liability of the uniformly low- 
lying lands to inundation by river-floods that is the main obstacle to expansion. 
Both difficulties must be simultaneously removed before any material advance 
can be made ; and this involves the raising of the lands otherwise suitable for 
cane above flood level and the provision of perennial irrigation. The former 
is an expensive operation calculated to cost several hundred rupees per acre, 
and is thus beyond the means of all but the most wealthy cultivators. There is 
some reason to fear that the latter can be provided only by canals : for, although 
trial borings for tube-well installations have only been made on a tentative scale 
in Bengal, there is a general absence of coarse-grained sand in the water-bearing 
stratum in these delta tracts far removed from crystalline rocks which renders 
tube well pumping a doubtful possibility. ' We trust that further experiments 
will be made to see how far adverse conditions are present before tube-well irri¬ 
gation is finally abandoned in this area as impossible ; but in the meantime canal 
irrigation appears to be the only practicable source of a perennial water-supply. 
We are, however, not in a position to say whether a suitable alignment for such 
canals could be found ; and it is certainly out of the question for us to hazard 
any prophesy that the opening of a canal would be followed by such an extension 
of sugarcane cultivation in the area commanded by it as would economically 
justify its construction. We must content ourselves with saying, therefore, that 
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no part of Bengal offers such natural advantages for the growing of cane as the 
western districts if the two great obstacles to development we have pointed out 
can be removed ; but that for the present we see little prospect of their removal. 


(6) North and East Bengal. 


128. When we turn to other parts of the Province we find that success¬ 
ful cane cultivation involves a constant 
struggle with adverse circumstances. In 
tl^, northern districts the water-logged conditions of North Bihar are repro¬ 
duced- in an intensified degree and the prospects of a successful drainage scheme 
being evolved are more remote. Tea is a formidable rival in Jalpaiguri, and 
further south cane begins to come into collision with jute. Eastern Bengal, 
again, : is the scene of jute’s most signal victory over cane, and there is small 
hope of retrieving the position so long as jute remains practically a monopoly of 
North-East India, and retains its present hold on the fibre markets of the world. 
The Bengali cultivator is both shrewd and industrious ; and his acquaintance 
with cane cultivation is of long standing. Yet it is significant that the stimulus 
of high gur and sugar prices in the last one or two years has had little or no effect 
on him ; and there is no such tendency to extend the area under cane in Bengal 
as is so marked a feature of the situation in North Bihar. 


120. In Bengal, therefore, cane appears likely to remain a very scat- 
.4gricultural recommendations. tored crop ; and this fact combined with 

(a) Improvements in cane varieties. the exceptional difficulty of communication 
In almost every district renders it improbable that a factory industry will be 
developed in the Province in the future. The question of agricultural im¬ 
provement, therefore, here resolves itself into one of improving cultivators’ cane 
grown in small and isolated patches- Even here the scope for improvement is 
limited, as there is little prospects of effecting any material improvement in low- 
lying lands on the thin canes with low sucrose content which have so far proved 
to be the only varieties able to survive the water-logging to which such lands arc 
liable. It is consequently on lands which are above flood level that the work of 
the local Agricultural Department should be concentrated. Such lands have 
proved capable ot taking thick canes of select varieties and the Department 
has already done something to meet this need. We consider, however, that 
steps should at once be taken to carry out the botanical and chemical survey 
°f ^ 10 different canes now grown (which, as we have pointed out above, is spe¬ 
cially required in Bengal), with a view to their classification and the isolation 
of puie line cultures. It is probable that here, as in other Provinces, particular 
varieties will then establish their superiority in particular localities and point 
the way to a more appropriate distribution. Meanwhile the trials already ini¬ 
tiated with superior exotic varieties should be continued until it is definitely 
proved which, if any, of them can be acclimatised in Bengal without losing their 
original superiority to the best indigenous canes. 
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130. The description of present agricultural methods already given 
(4) Improvements in methods of culliva- indicates that the efficiency of the "Bengali 1 
Hon. cane grower is on the whole fairly high. 

His chief need is demonstration of the importance of care in the selection of his 
sets and of the extent to which improved varieties of cane will respond to nitro¬ 
genous manures ; and, though the heavier crops thus grown may in their turn' 
demand a higher standard of general cultivation, there should be little difficulty 
in inducing him to rise to it. Simultaneously with the testing and dissemination 
of improved varieties, therefore, manurial experiments should he made and the 
best dose for each variety should be ascertained ; so that the Department may be 
in a position not only to demonstrate the right treatment of the canes it distri¬ 
butes but to organise local supplies of the manures found most suited to Bengal 
conditions. 


131. The importance of sugarcane to Bengal in comparison with other 
, _ crops not being so great as it is in any 

0 / ganimation. 0 f ^ 1C f our Provinces we have already 

dealt with, and the chances of its establishing in the future a more prominent 
position than it now holds being remote ; it seems doubtful whether we can 
reasonably recommend the creation of any special organisation to promote the 
cultivation of cane in Bengal. There is little prospect of a factory industry 
and even the local concentration on any large scale of the cottage industry of gur 
making appears out of the question. While these conditions obtain, it would, 
we think, be uneconomical to propose the establishment in Bengal of a sub-station 
for research work on canc under the Sugar Research Institute we recommend 
in Chapter XXI11 below. And, since the “ raison d’etre ” of these substations 
is to serve local interests, it follows that for the same reason we cannot urge the 
Local Government to undertake such a station on its own account. It is the less 
incumbent upon us to do so, because already as much work is done on cane at 
the existing Circle. farms in Bengal as at those of any other Province. Early 
steps will, we trust, be taken to expand and improve that work on the lines we 
have suggested above ; but, though we recognise that the Deputy Directors in 
charge of these farms will not be able to complete the survey of the local canes as 
quickly as could an officer employed solely on cane and working at a station de¬ 
voted specially to that crop, we must be content in all the circumstances with 
the slower progress which the existing organisation can maintain. The policy of 
multiplying the Circle farms of Bengal until ultimately there will be at least one 
in each district is, we understand, being steadily followed hut, as it proceeds, the 
need for effective supervision will in proportion be more acutely felt ; and! we 


cannot but regret that the Local Government has agreed tb' defer, as not being 
of immediate urgency, the creation of the two additional posts of Deputy Direc¬ 
tors of Agriculture which it had advocated so long ago as 191-7. These appoint¬ 
ments will become still more necessary as the establishment of pure line races 



118 ! 


BENGAL. 


and Improved varieties enables a more active demonstration propaganda to be 
undertaken, although we do not think that the interests of the cane grower in 
Bengal would justify the creation of a special demonstration staff for cane only. 
We shall be glad, therefore, if the Local Government can see its way to revive 
the proposal for the increase of the cadre of Deputy Directors to five, for we 
are convinced that the need for them is not only obvious but urgent. 

132. While we have not felt justified in proposing that research work on 

Nurseries for the supply of sets. cane in Ben «' al s]l0ldd bc directl >' linked U P 

with the Imperial organisation we advo¬ 
cate in Chapter XXIII, there is one way in which Bengal might, we think, well 
co-operate in the work of that organisation. We have described in paragraph 22 
of Chapter II the excellent system followed in Java of expediting the rate at 
which new varieties of cane are multiplied for planting. The system involves the 
cutting and replanting of the young canes at six months old, and is, therefore, 
only possible where local conditions permit of a very extended planting season. 
In Bengal the cane planting season extends from November to April, but in a 
limited area aroqnd Dacca cane is planted for chewing purposes as early as Sep¬ 
tember, the final monsoon showers of October being sufficient to secure germina¬ 
tion, and the natural humidity of the atmosphere tiding the crop over to the 
spring rains which this tract receives in March and April. Here, therefore, 
a planting season of as much as seven months is possible ; and the area would 
seem to be admirably suited to the rapid propagation on a large scale of sets 
of new varieties the superiority of which has been definitely established at the 
central research station or at one or other of its sub-stations. The matter 
doubtless requires detailed local investigation before a final pronouncement 
can be made ; and this will be one of the questions with which it will naturally 
fall to the Sugar Board with the advice of its expert officers to deal. Should 
the Board, however, endorse our suggestion, we hope that it may count upon 
the good offices of the Bengal Government in obtaining suitable land for such 
a station. Whether the station should be directly under the control of the 
Sugar Research Institute or should be run by the local Agricultural Depart¬ 
ment on its behalf is a question we would leave for decision between the 
authorities concerned in the light of future developments. 


Summary of Conclusions and Recommendations. 

(1) There is little prospect of any considerable expansion of cane in 
Bengal or of the development of a factory industry. 

(2) Woik on agricultural improvements should be concentrated on lands 
which are above flood level. 
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(5) The first requirement is a botanical and chemical survey of the cmes 
at present grown. 

(4) Trials of superior exotic varieties should be continued. 

(5) The importance of care in the selection of sets should be demons¬ 
trated. 

( 6) Experiments should be made to ascertain the proper applications of 
manure for each variety of cave grown or recommended. 

(7) The establishment of a special research station for cane cannot be 
justified. 

(8) The proposal to increase the provincial cadre of Deputy Directors 
of Agriculture from three to five should be revived. 

(9) There*is reason to believe that parts of Bengal might be well adapted 
to the rapid propagation of sets of new varieties on the Java system. 



CHAPTER VIII. 


ASSAM. 


133. The small Province of Assam lies between 22° 19' and 28° 16' N. 


Climate and soiL 


and is thus almost entirely sub-tropical. 
The Province falls into three natural 


divisions, the valley of the Surma river, the valley of the Brahmaputra, 
usually known as the Assam Valley, and the intervening range of hills. The 
cane-growing tracts of the Province lie in the two valleys, the principal cane¬ 
growing districts being Cachar and Sylhet in the Surma Valley and Kamrup 
and Sibsagar in the Assam Valley. None of these districts, however, returns 
an area of more than 7,500 acres. The climate of Assam is characterised by 
coolness and humidity. Its most distinguishing feature, which has a very 
important bearing on cane cultivation in a Province where cane is always grown 
without irrigation, is the copious rainfall between March and May at a time when 
rainfall over Upper India is at its minimum. The year is thus roughly divided 
into two seasons, the cold season and the rains, the dry hot weather of the rest of 
India being completely absent. Goalpara and Lakhimpur districts at the two 
ends of the Assam Valley receive about 110 inches of rain during the year ; but 
in the central districts of the valley, which are protected to some extent by the 
high plateaux of the Khasi and Jaintia Hills, the mean rainfall ranges from 70 
to 83 inches. The rainfall in the Lanka tract of the Nowgong district, to which 
we refer below, is only 45 inches. In the Surma Valley the average rainfall is 
158 inches at Sylhet, and 125 inches at Silchar, the headquarters of the Cachar 
district. The soil of both valleys is an alluvial soil which, in the Surma Valley, 
where the rivers are sluggish, is enriched with silt when they overflow. In the 
Assam Valley, where there is usually a strong current in the rivers during the 
rainy season, it is only the heavier portion of the matter held in suspension, that 
is, the sand, which is deposited during floods. The soil of this valley, in conse¬ 
quence, consists of a mixture of clay and sand in varying proportions, and ranges 
from pure sand to a clay so stiff as to be hardly fit for cultivation. Cane is 
usually planted on the high lands near the village sites in the broad belt of perma¬ 
nent cultivation on both sides of the rivers; whereas in the Surma Valley it is 
often grown on low land where it gives a poorer outturn than on the fertile river 
banks of the Assam Valley. 
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Varieties of cane. 


134. The average'area of Assam, exclusive of Native States, during the five 

■■■■.. years ending 1918-19 was 31,310,566 acres. 

Statistical. mi A- in j t 

Tiie net area actually cropped during the 

same peripd averaged 5,829,031 acres, of which 35,689 acres were under cane. 
The percentage of th!e area under cane to the net area cropped was 0.6 and to the 
total area; under cane in India 1.3. The average yield of gur for the quin¬ 
quennium was returned at 0.82 of a ton per acre. 

135. Information regarding the varieties of cane grown in Assam is scanty; 

Varieties of cane. but > as tb °^ arc few in numbcr > a bota ' 

nical and chemical survey, though desir¬ 
able, is not so necessary as in most of the Provinces with which we have already 
dealt. Thin canes of the Plch class are seldom met with. The most common 
cane in the Province is a medium (Ganna) cane known as Magh, 
a soft cane and therefore a favourite for chewing and easy to 
crush. Mojorah, a variety which is only met with velw occasionally, 
deserves mention, as Ur. Barber considers it the thickest indigen¬ 
ous cane he has seen in India and regards it as a “ super-Ganna ” 
type. Thicker than Magh and falling rather under the Paunda than the Ganna 
class are Kalapura or Teli, a purple cane, and Bogapura, a yellowish green 
cane. These, like similar canes grown in Bengal, appear to bo descendants 
of introductions from the tropical parts of India. Other thick varieties are 
met with which are lumped together under the general designation of Bombai 
or Paunda, names which are usually applied to any thick variety of exotic 
origin whose original name and history are unknown. All the thick varieties 
are more susceptible to disease and to attacks by jackals and white ants than 
Magh, which is consequently growing in popularity at their expense. They 
are also being supplanted by the exotic varieties which are being distributed 
from the Agricultural Farm at Jorhat, more especially by Striped Mauritius 
and B.-376. 


136. Work on cane in Assam has been carried on at the agricultural stations 
History of work on sugarcane. at Jorhat, which was established in'1906, 

(a) Jorhat. and Kamrup, which was established in 

1914-15. The work at Jorhat has followed the usual lines and has consisted 
in varietal tests and experiments with improved methods of cultivation. The 
varietal tests have established the superiority of Striped Mauritius, B.t376 
and B.-147 to the local varieties and their suitability to local conditions when 
given the better cultivation and manuring they require ; and in 1918-19 some 
31 lakhs of sets of these varieties were distributed from the Jorhat and 
Kamrup farms. In 1919-20 the average yield of plant cane on the Jorhat farm 
was 39.5 tons per acre on land treated with phosphatic manures and 
37.5 tons on land not so treated. The whole area had previously received a 
‘ L3ISC Q 
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heavy dressing of lime. The average yield of the ratoon crop was 22 tons of 
stripped cane. Some of the newer importations gave very heavy crops, more 
especially Barbados A, B.-3412 and P. 0. J.-33-A. The highest yield of sucrose 
in juice extracted per acre, 11,000 pounds, was returned by B.-147, Striped 
Mauritius and P. 0. J.-33-A. being next in order. Of the new varieties which 
have been grown for observation and preliminary analysis several are said 
to show exceptional promise. Amongst these is one of the Coimbatore 
jseedlings, CO.-9. The most suitable rotation for cane as worked out on the 
Jorhat farm has been found to be :— 

1st year—plant cane, 

2nd year—ratoon cane, 

3rd year— (kharif) a green manure crop, ( rabi) oats. 

'4th year— (kharif) another green manure crop, (rabi) a catch crop 
of mustard. 

The green manure crops are ploughed in. The mustard crop is sown early 
in October and ploughed in about the middle of November, after which the 
land is left fallow until cane is planted in March. This rotation lias given 
the heaviest crops of cane yet obtained on the Jorhat farm, but it is obviously 
very expensive and we doubt whether it will prove a practicable rotation 
for large estates. 

137. The work on the station at Kamrup has been of a different character 

and has had a different object. It is 
(b) Kami vp. necessary to give the history of this 

station in some detail, as it has an important bearing on the recommendations 
we make below in regard to the development of the sugar industry in 
Assam. The station was the outcome of a recommendation of the Board of 
Agriculture held at Pusa in 1911 that, in view of the large imports of sugar 
into India, provincial Departments of Agriculture should examine and report 
on the existence in their Provinces of large blocks of waste land suitable for 
growing sugarcane in sufficiently large areas to supply large central factories. 
Early in 1912 Mr. B. Coventry, C.I.E., then Agricultural Adviser to the 
Government of India, visited Assam and was greatly impressed by the 
possibility of developing cane cultivation in the Assam Valley. A rough 
survey of large areas of waste land in that valley was accordingly made, and 
a tract in the north of the Kamrup district was finally selected as suitable 
for an experiment in cane-growing on a large scale with the object of 
ascertaining whether cane could be grown at a profit when cultivated with 
steam tackle. The reasons which led to the selection of a site in the Kamrup 
district, 17 miles from a railway station with very indifferent road com¬ 
munications, were the absence of heavy jungle over a large expanse of level 
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land and the open character of the soil which admitted of free drainage,- an 
important point in a tract of heavy rainfall. An additional reason was the 
fact that the local authorities restricted the choice of a site to districts in 
which tea was not grown, in order to avoid competition with tea-estates for 
labour. It was estimated that the experiment would last three years and 
would cost Bs. 2 lakhs. It is worthy of mention that at this stage it 
was believed that there were some 200,000 acres of waste land suitable for 
cane cultivation in the neighbourhood of the selected site, of which 50,000 
acres could be made immediately available. 

Work on the Kamrup station commenced in 1914-15, when 20 acres of cane 
were planted. The growth of the cane was adversely affected by lack of 
drainage; but planting material was provided for about 70 acres in 1915-16, 
ol which, however, only 40 acres survived. A ratoon crop was obtained 
from these int 1916-17 and 220 acres were also put under plant cane. The 
drainage difficulties had by this time been largely overcome and the crop 
obtained was, in the circumstances, a satisfactory one. No weighment was 
done either for plant or ratoon cane; but it was estimated that an average of 20 
tons an acre was obtained over the whole area, the ratoon crop giving a yield of 15 
tons, whilst the yield of plant cane varied between 18 and 30 tons. At the meet- 
'ng of the Board of Agriculture held at Pusa in February, 1916, a resolution was 
lassed urging that the operations should not be brought to a close in March, 1917, 
s had been originally intended, but should be continued until it had been defin- 
tely established whether cane could be profitably grown at Kamrup on a com- 
lercial scale. The Assam Administration accepted this view and, in order 
o secure the disposal of the crop grown on the farm, entered into an 
rrangement with the late Mr. W. Maxwell under which he undertook to 
rect. crushing machinery and to manufacture gur, the Local Administration 
n its part agreeing to carry on the farm until the end of the crushing season 
f 1919. Owing mainly to delay in the arrival of machinery, only 775 tons of 
he cane grown on the farm in 1916-17 were dealt with in the factory, the 
emainder of the crop being thrown away or distributed for planting. In 
917-18 there were 260 acres of plant cane on the farm and 250 acres of 
atoon. The gur factory, which had been established the previous year, was 
l process of conversion into a sugar factory, and in consequence only 39Q 
>ns of cane were dealt with, although the average yield of cane on the farm 
as estimated at 15 tons an acre. In August, 1918, a new agreement was 
entered into with Mr. Maxwell under which the Local Administration under¬ 
took to work the farm until March, 1924, the cane grown to be purchased by 
the factory at- a price based on its sucrose content. Although the area under 
cane on- the farm in 1.91&-19 and the following year was only slightly lower 
than it had been in 1917-18, difficulties in regard to machinery prevented the 
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factory from dealing with more than a fraction of the crop, the actual figures 
being 1,855 tons in 1918-19 and 1,157.5 tons in 1919-20. The average yield of 
plant cane in 1918-19 was estimated at 18.4 tons per acre, but that of the ratoon 
crop was not more than 4 tons, the low yield being attributed to the 
late removal of the plant cane of the previous year. In 1919 the crop was 
severely damaged by beetles and the average outturn was not more than 
.6 tons of stripped cane per acre, though two blocks which escaped yielded 
15 to 20 tons. In view of the heavy expenditure involved in the continued 
maintenance of the station, it has recently been handed over by the Assam 
Administration to the Assam Sugar Estates and Factories Company, Limited, 
to which Mr. Maxwell transferred his rights and obligations in March, 1919. 
iThe total cost of the experiment has been about Rs. 5J lakhs. 


i 138. The cultivator in Assam is not ambitious and is satisfied to exist on 

comparatively little, provided he can 
Agricultural practice. ,. , . - , . , ..... 

thereby live a leisured existence. This 

accounts to a large extent both for the small area under cane in the Province 
and for the distinctly primitive character of its cultivation. No definite 
rotation is followed; but when it is decided to put land under cane the soil is 
dug over with the hoe in the early autumn and then left till the spring, when it is 
worked to a fine tilth by hoeing or ploughing. Tops only are planted, the 
number used to the acre being estimated at 11,000 to 14,000. No selection of 
any kind is practised, and the result is that what was described to us as the 
most miserable rubbish is often planted. The tops first germinate in a nursery 
and sooner or later, but almost always too late to give the best results, they 
are transplanted to the field where they ai’c planted in shallow holes in lines 
about two feet apart. This is too close to admit of proper interculture ; and 
such after-cultivation as is practised usually consists merely in surface hoeing 
to keep down weeds followed by manuring, where manure is available, and a 
light earthing up. Even this is often badly neglected and the cane has, in 
consequence, to compete with weeds almost throughout its life. The only 
manure used is cattle manure, the average application being from 100 to 150 
maunds (3.6 to 5-5 tons) an acre. The value of this is largely minimised by 
careless conservation, so that it is generally insufficient in quantity and often 
of low manorial value. Ratooning- is common, though the ratoon crop is even 
more neglected than the plant cane. It is a common practice in parts of Assam 
to follow a crop of plant cane by two ratoon crops and then to abandon 
the land for some years before cropping it again. This practice is carried 
to extreme lengths on the virgin soils of Upper Assam, where as many as five 
successive crops of cane are taken before the land is abandoned. Cane in 
Assam is planted in March in the nurseries, the transplanting being frequently 
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delayed till May. It is harvested from February till April, so that it is on 
the ground from eleven to thirteen months. 


139. The cane problems of Assam differ widely from those of any of the five 
. Provinces we have so far dealt with, 

r J . , although it possesses certain features m 

common with, tlie North-West Frontier Province. Its situation is remote mid 
almost the whole of it is cut off by the Brahmaputra from through railway 
communication with the rest of India, Its incidence of population is. low, 
being only 137 to the square mile, and the people themselves are indolent 
and unenterprising. The Province is in consequence exceptionally undeveloped. 
Less than one-fifth its total area is cultivated against over a fourth ,in 
the North-West Frontier Province, two-fifths in the Punjab, nearly a half 
in Bengal and Bihar and Orissa and over a half in the United Provinces 
while its area returned as culturable waste is proportionately far greater 
than that of any other Province in British India. Of the area cultivated, 
moreover, the Assam ryot devotes an even more diminutive fraction to cane 
than the ryot of Bengal ; and his cane plots arc probably smaller and more 
scattered. They arc also more liable to attack by wild animals. In these 
circumstances wo see little prospect of improvement on present lines. The 
distribution of improved varieties of cane to the small growers is useless, 
unless they are prepared to improve their cultivation correspondingly ; and 
so far they have shown no indication of such a response. The research work on 
cane at Jorliat, which we consider to bo already proceeding on right lines, 
is thus well in advance of the ryot’s practical requirements ; and so far as 
he is concerned, we have no special recommendations to make for its expansion 
or even for its continuance. On the other hand the experiments at Jorhnt have 
proved .(and those at Kamrup have to some extent corroborated the fact) that 
superior varieties of cane can be grown with marked success in Assam ; and that, 
where improved methods of cultivation are adopted and local conditions are suit-, 
able, very high yields can be obtained. Vast areas of unoccupied land are avail¬ 
able and the Local Administration has long since recognised the necessity of 
developing these areas by means of large agricultural grants to capitalists, as js 
indicated by the existence of the numerous tea estates in the Province, and by the. 
extensive concessions recently granted to certain enterprising firms for thS 
cultivation of other crops, such as jute and sugarcane. All these circum¬ 
stances are distinctly favourable to the development of a central sugar factory, 
industry relying for its raw material on land under its own continuous control, 
probably the most valuable asset this industry can acquire. It is along these 
lines, therefore, that we must look for the advancement of cane sugar pro¬ 
duction in Assam; and, since the obviously, favourable conditions for such 
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advancement are' counterbalanced by no less obvious difficulties and dis¬ 
advantages, it is to the solution of these difficulties and the removal of these 
disadvantages that the attention of the local authorities should now be mainly 
directed. 


Need for a local survey. 


140. In the first place we would sound a note of warning against the too facile 

assumption that’, because cane can be 
made to give excellent yields in Assam, 
excellent yields can be obtained in all or even in most parts of the Province. 
Chhe r is apt to be an exacting plant, and the better the variety of it grown the 
more exacting does it tend to become. Favourable atmospheric conditions and 
a well-distributed rainfall may be nullified by an unfavourable soil or the 
'impracticability of drainage ; and, since there is no organisation of the sugar 
industry which requires such a large capital outlay as the combined sugar 
estate and factory, it is of the first importance that all possible information 
should be made available regarding the local incidence of the conditions requisite 
for a successful venture of this kind. We are convinced, therefore, that 
a careful survey of all the areas which seem to offer a provisional prospect 
of supplying these conditions, (and we would mention North Mangaldai, the 
Lakhimpur Frontier Tract and the Lanka plain of the Nowgong district as 
typical instances) is here the first and most urgent necessity of the problem 1 . 
The survey need not be very elaborate or detailed ; but it should certainly be 
careful enough to preclude the possibility of repeating the mistake made at 
Kamrup of reporting the area available and suitable for the cultivation of 
cane as being several times greater than it ultimately proved to be. It should 
not be conducted with an eye solely to the agricultural aspect of the problem. 
The feasibility of drainage and the provision of communications are questions 
which an engineer is required to answer ; while the suitability of an area 
from the practical business point of view can only be correctly gauged by a 
man of experience in the management or control of large ’estates employing a 
considerable labour force. We are of opinion, therefore, that, if reliable results 
are to bo obtained, the survey should be conducted by a committee of three, 
namely, a member of the Agricultural Department who has already done 
practical work on cane in Assam, an officer of the Public Works Department, 
who should preferably possess experience of drainage as well as of land survey 
work, and d non-official expert in plantation management. The Committee 
would be asked to examine all areas considered to offer prospects of con-> 
centrated and intensive cane cultivation on a factory scale and to report oh 
the suitability, of each area and the extent of suitable land available for the 
purpose. On receipt of their report the Local Administration would, we trust, 
proceed'to reserve the aTeas definitely recommended as suitable, and to invite 
applications from individuals or companies who are in a position to take 
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large blocks of land for the cultivation of cane and to establish sugar factories 
with a crushing capacity of not less than, say, 500 tons a day. 


141. Grants of this kind would, of course, come under the provisions reguiat- 
Terms on which cane-growing conces- ing concessions for the purpose of “ special 

sions should'be granted. cultivation” embodied in the provincial 

Settlement Buies ; and the concessions would thus take the form of leases in 
perpetuity, with a purchase premium of Re. 1 per acre, but free of land 
revenue .for not less than two and not more than ten years, with privileged 
rates thereafter on a gradually ascending scale till the conclusion of the first 
30-year period of the lease. The standard form of lease (Form 2) adopted in 
such cases, however, appears to us defective in two respects, namely, that no 
restriction is placed upon the lessee’s right to transfer the lease as a whole, 
and that there is no provision to secure that the land is brought under th© 
special cultivation for which it was granted within any specified period of 
time, nor even for penalising the lessee if he fails to cultivate the land at all. 
If Government concedes permanent rights in land to capitalists for the cultir 
vation of crops in a manner which is beyond the means of the ordinary 
cultivator, it should be in a position to enforce the fulfilment of his contract 
by the capitalist within a reasonable period of time, and thus to check the 
operations of mere land speculators whose sole object in taking up such leases 
would be to hold the land for a remunerative price against later and more 
desirable applicants. In all leases for the special cultivation of sugarcane, 
therefore, we trust that j*rovision will be made requiring the previous 
sanction of Government in writing to any form of alienation or encumbrance 
of the lease ; and for .the bringing of the wdiole of the leased area classed as 
suitable for cane under cultivation evith cane (or in a cane rotation) within a 
specified term of years and at a specified rate per year, varying of course 
with the particular circumstances of each concession. Breach of either condition 
should render the lease liable to immediate revocation; but for breach of the 
econd we think an alternative penalty in the form of a fine or an enhanced 
assessment on the area winch the lessee has failed to cultivate should be, 
provided. 

142. We have little doubt that, if the survey we have recommended above id 
Agricultural imp’ or ements on large carried out and prompt action is taken 

estates. on it, the interest in cane cultivation On 

a plantation scale of the existence of which there are already unmistakedble 
signs will be greatly stimulated ; and the number of such estates may before 
long be considerable. The management of these estates will be in a position 
to take full advantage of any variety of cane and method of cultivation ith© 
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superiority of which has been demonstrated by the local Agricultural Departs 
ment ; and it is, for this reason, important that the work now centred at Jorhat 
should be not only continued but extended. Of particular urgency are the 
eyqlution of what is commercially (and not merely, ideally) the best cane 
rotation and the establishment of a cane or cancs that will ratoon freely and 
for several years.; for a good ratooner is of the first importance in a Province 
like Assam where labour has to be imported at great cost. We doubt, how¬ 
ever, whether Jorhat is really a suitable situation for this work ; although we 
were informed that results obtained there had been found in practice to be 
valid for Kamrup. Jorhat is situated in the middle of a tea tract and no con¬ 
siderable development of cane cultivation is to be looked for in its neighs 
bourhood. A suggestion was, it is true, put before us that the management 
of tea estates should be induced to grow cane on uncultivated land on their 
estates and that in this way raw' material could be provided for a sugar 
factory in a tea area. The main assumption on which this proposal was based, 
however, was that surplus labour was available on tea estates in the months 
of February and March and could thus be utilised for the planting of cane. 
We have satisfied ourselves that this assumption is incorrect and that there is 
little prospect of inducing the tea planters to undertake the growing of cane. 
The Jorhat farm, moreover, is only 60 acres in extent, and not more than ten 
acres per year are devoted to cane experiments. We think, therefore, that it 
should only be maintained as a sugar research station on its present lines 
and under the existing control until such time as the new station or stations' are 
opened the establishment of which we now proceed to consider. 


Organisation. 


143. In dealing with this question of cane research stations for Assam we 

cannot ignore the unfortunate precedent 
of the Kamrup farm which has now been 
made over to a private company. The history of that experiment 
which we have outlined above indicates that it 'was instituted with 
the object of establishing certain commercial, and not merely agricultural, 
results but that no provision was made for obtaining any commer¬ 
cial results whatever. Even when a belated attempt was made to attach 
a factory to the farm, the object appears to have been rather to reduce 
the cost of the agricultural experiment than to make the factory an integral 
part of the experiment itself. At the same time we cannot help feeling that 
it was inequitable for Assam with its very limited resources to be called 
upon without assistance from Imperial revenues to conduct such a large and 
costly experiment in Imperial rather than provincial interests. It was, there¬ 
fore, doomed to failure from the start and, while we cannot but regret that 
the opportunity has been lost of conducting it on right lines to definite and 
valuable conclusions, we 1 have no desire to advocate any fresh experiments 
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of the same dimensions and with the same objects as Kamrup. Cireum- 
stances have altered since 1912, The use of steam tackle for cultivation on 
a large scale is no longer a novelty in India ; and the grant of large con¬ 
cessions to several Calcutta firms in the Kamrup area and the number of 
enquiries now being made for similar concessions elsewhere are a proof that 
the commercial possibilities of such ventures are already realised. It is in 
respect of the purely agricultural problems of cane cultivation that Govern¬ 
ment assistance is required in Assam, and for the solution of these 
problems—both varietal and cultural—it is not necessary to take up so large 
a block as a thousand acres, while it is positively detrimental to its real 
objects to treat such a station on the lines of a private estate and to require 
it to show commercial results on its operations as a whole. There is, there¬ 
fore, no reason why any cane research station in Assam should exceed in 
area the 200 acres we have suggested as suitable in other Provinces and, 
while we are convinced that at least one such station is required, we would 
suggest that the committee we have recommended above should be asked to 
advise whether a second station is called for and to indicate the most suitable 
site or sites. Should more than one station be proposed, however, it should 
be borne in mind that both will have to be under the control of a single 
research officer, so that an excessive distance between the two stations is to 
be deprecated. As, however, any research station for work on cane only in 
Assam will for a long time to come be working in the interests mainly of 
large financial concerns from outside the Province, we do not feel justified 
in asking the Local Administration to undertake the institution of them 5 
and in this instance we think it will suffice, if the opening of such stations awaits 
the establishment of the Sugar Research Institute we advocate in Chapter XXIII 
below, when the Assam station or stations could be inaugurated forthwith 
under Imperial control. In the meantime we trust that the cane work at 
Jorhat will be actively continued and that the Local Administration will freely 
recognise its obligations to open up suitable communications in newly exploited 
areas and, in particular, will lose no time in constructing road bridges adequate 
to carry the heavy machinery required for large sugar factories. Delay in the 
delivery of its plant at the factory site may mean the loss to the factory of a 
whole season’s work, and involves considerable risk of damage to the machinery 
itself. It is, therefore, of the first importance that the Government’s pro¬ 
gramme of road construction in these areas should be drawn up and put into 
execution well in advance of the demands that will inevitably be made on it. 

144. Labour wall always be one of the greatest difficulties in the way of cane 
^ ^ cultivation in Assam on a plantation 

scale, though the discovery of a suit¬ 
able ratooning cane and the extensive use of labour saving machinery may 
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do much to mitigate it. A suggestion was made to us that recruitment of 
labour for sugar estates should be placed outside the operation of the Assam 
Labour and Emigration Act (VI of 1901) under which all imported labour 
for Assam is at present recruited. But not only can we substantiate no claim 
to such exceptional treatment for the sugar industry in Assam : in our 
opinion, it would not be in the best interests of the industry itself that it 
should be so exempted. After all, the main object of the Act is the pre¬ 
vention of abuses both in original recruitment and in enticement from one 
concern to another and under its provisions a recruiting organisation has 
grown up, under the direction and control of the Assam Labour Board, which 
should be of material assistance in putting new concerns into touch with 
the likeliest sources of a labour supply. Whether the management of sugar 
estates would be better advised to appoint their own local agents under the 
Act to recruit their labour for them than to employ the Tea Districts 
Labour Association is a matter which must be left for individual decision ; 
but we see no reason to press tor the relaxation of the Labour and Emigration 
Act in its applicability to sugar planters and manufacturers. Similarly 
each estate must be left to work out its own salvation in the matter of 
popularising itself with its own labour force. Fortunately the experience 
already acquired on tea estates is available for the sugar planter to profit 
by, and its lesson is obvious that there are no synthetic substitutes for 
personal interest, sympathy and effort on the labourer’s behalf. The health 
as well as the comfort of his employees is the employer’s concern, and power 
is taken by the Local Government under sections 135 and 163 (2) (q) of 
Act VI of 1901 to enforce the provision upon estates of suitable hospital 
accommodation and medical treatment ; but we regard this as a matter in 
which the employer is entitled to the advice and help of Government, parti¬ 
cularly in the supply of cheap anti-malarial remedies and in obtaining medical 
assistants of the right stamp. In fact we consider that the Local Adminis¬ 
tration should be prepared to depute members of its Medical Department for a 
term of years as medical officers to individual estates or groups of estates at 
the latter’s cost. 


145. It follows from the view we have taken above regarding the small 

,, , 7 , , . prospects of improvement in the ryot’s 

bet supply and den on stratum. 1 

cultivation of cane that we have no 
immediate recommendations to make for expanding the existing organisation 
either for the supply of selected sets or for the dissemination of improved 
methods of cultivation. Both may await the results of the cane survey we 
have recommended ; but, with the opening of the cane research station or 
stations under the control of an officer of the central research organisation 
which we contemplate, it will, we think, be necessary to establish a nursery 
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in the foot hills for the supply of hill sets under the same control. There 
is no lack of choice for a site for such a nursery ; but this again is a matter 
on which the cane survey committee should be asked to advise. It seems 
likely also that parts of Assam will lend themselves admirably to the rapid 
propagation of sets of new varieties in the manner we have suggested for 
Bengal in paragraph 132 of Chapter VII. This, however, like the consti¬ 
tution of special cane demonstration staffs, can only be anticipated as a 
development of the future ; and it must be left for the officer in charge of 
the cane research work in Assam in consultation with the officers of the local 
Agricultural Department to advise when the time is ripe for either the one 
or the other. 


Summary of Conclusions and Recommendations. 

• ( 1 ) The climatic advantages of Assam as a cane growing tract are the 
absence of dry hot weather, the humidity and the copious rainfall between March 
and May. 

(2) The inefficiency and indolence of the small grower, the scattered nature 
of his cane cultivation and his failure to adopt new methods render improve¬ 
ments in ryots’ cultivation unlikely. 

(3) Progress must be along the lines of promoting a central factory in-, 
dustry controlling its own cultivation, and the possibility of growing heavy 
crops of superior varieties of cane, the large extent of waste land available, 
and the prevailing policy of developing agriculture by capitalist grants are all 
favourable to such progress- 

(4) A Committee of three should be appointed to survey likely areas for 
development on these lines, and selected areas should be reserved for allot¬ 
ment in large grants- 

(5) Ihe standard provisions regulating concessions for special cultivation 
should be amplified to prevent alienation or encumbrance without previous 
sanction in writing and to prescribe! for bringing the concession area under 
cane cultivation within a specified term and at a specified rate. 

(6) It is in the interests of large estates that the} cane research work now 
centred at Jorhat should be continued and extended. 

(7) The evolution of the commercially best rotation and the discovery of 
good ratooning varieties are of special importance. 
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(8) Jorhat is not, however, the best centre for the tvorh ivhich should only 
be continued there till a new research station is opened. 

(9) So large-a station as Kamrup is not required, nor should the attempt 
there made to establish commercial as well as agricultural results be repeated. 

(10) One or two stations of 200 acres each should suffice; mid the ques¬ 
tion of number and location should be referred to the proposed survey com¬ 
mittee. 

(11) The establishment of them should, however, await the creation of 
the Sugar Research Institute recommended in Chapter XXIII, as they should 
form an Imperial and not a provincial charge. 

* t # . # H' 

(12) Meanwhile the Local Administration should push on the provision 
of adequate communications in newly exploited areas. 

(13) There is no justification for placing the recruitment of labour for 
sugar estates outside the scope of the Assam Labour and Emigration Act. 

(14) Government should assist estate managers by the provision of cheap 
anti-malarial remedies and Ike loan of members of its Medical Department. 

(15) With the opening of the new cane research station or stations, a nur¬ 
sery for the supply of hill sets will be required, and the proposed survey com¬ 
mittee should advise regarding a site for it. 



CHAPTER IX. 


BURMA. 


116. The Province of Burma lies between 9° 58' and an as yet undemarcated 

Clmal.mdmil. line in the neighbourhood ol' »• H. 

and is thus mainly tropical. As the 
figures in the following paragraph show, the acreage under cane in Burma is 
insignificant, being less than one-sixth that returned by the single district of 
Gorakhpur or Meerut in the United Provinces. Over half of it is in tAvo districts, 
Tliaton in Lower Burma and Yametliin in Upper Burma. Pegu, Amherst and 
Toungoo, all in Lower Burma, are the only other districts Avhicli return an area of 
more than 1,000 acres. It is, therefore, entirely from the point of view of 
possible future developments of cane cultivation that Burma is of importance. 
The ProAiince is of such vast extent that it is difficult to give a concise and at the 
same time accurate description of its climate and soil. It will suffice to say that 
climatically it falls into four main divisions, the Upper Burma wet, the Upper 
Burma dry, the Lower Burma littoral and deltaic and the LoAver Burma sub- 
deltaic. The varying conditions of' rainfall under which cane is grow in Burma 
are strikingly illustrated by the figures for Pyinmana and Bilin, the principal 
cane growing centres in Upper and Lower Burma respectively. At Pyinmana 
in the Yamcth'in district, Avhich is .just outside the dry zone, the rainfall is about 
55 inches, whereas at Bilin in Thaton, which is one of the deltaic districts, it is 
195 inches. The rainfall in the Mon canal area of the Minbu district, to which 
avc refer below and which is in the dry^zone, is about 35 inches. Throughout the 
Province the monsoon commences about the third week in May and ends Avith the 
third Aveek in October. July is the wettest month, except in the dry zone, Avhere 
the beginning and end of the monsoon give the heaviest rainfall. Rain from 
November to April is very scanty everyAvhere. The distinctive characteristics 
of the climate of Burma outside the dry zone, as compared Avith that of the great 
cane groAving Provinces of India, the United Provinces and the Punjab, are the 
much smaller margin bet.Aveen the extremes of temperature in the hot and cold 
weathers respectively and the absence of scorching Avinds in the former season. 


The nature of the soil is of special importance in considering the possibili¬ 
ties of the extension of. cane cultivation in LoAver Burma, in which for this 
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tjurpose we include all districts as far north as Meiktila. Throughout this 
part of the Province the prevailing soil is old alluvium, that is, soil formed at 
the bottom of the sea from the silt of the Irrawaddy, Sittang and Salween rivers 
or their precursors and elevated to form what are now the alluvial plains of 
Lower Burma. The land in the deltaic districts is rising and the rivers have in 
consequence to excavate their way to the sea- Such river silt, or new alluvium, 
as they deposit is, therefore, confined to a narrow strip of what is known as 
“ kaing ” soil along their banks. The proportion of this new alluvium, which 
is the soil on which the bulk of the cane in Burma is grown, becomes greater 
with the distance from the sea, probably owing to the overflow, of the smaller 
tributary rivers, the waters in which are banked up by floods in the Irrawaddy 
and Sittang livers. The Mon canal area was mentioned to us as one of the 
tracts in which it is comparatively high. In the Gangetic plain, on the other 
hand, river silt has been deposited for ages on a large scale over vast areas. 
The prevailing soil of the great cane growing tracts in that plain is, therefore, 
new alluvium. This is much less stiff in texture and much more tractable t© 
work than the old alluvium of Lower Burma, on which the experiments carried 
out at the agricultural station at Ilmawbi have shown that cane cannot be pro¬ 
fitably grown, although it is a soil which gives very high yields of rice. Whilst 
the predominance of this soil in Lower Burma is undoubtedly a handicap to 
the extension of cane cultivation, and, even if all other conditions were favour¬ 
able, would prevent Burma from becoming as important a cane growing tract 
as the Gangetic plain, it has to be remembered that, though the proportion of 
new alluvium is hot high, yet in the aggregate the extent of soil suitable for 
cane must be considerable, especially as the new alluvium is not the only soil 
@n which cane can be successfully grown. Punning through the old alluvial 
plains are various ridges and ranges of hills such as the Pegu Yomas. These 
consist of Tertiary rocks with a covering of sand and sometimes an apron of 
laterite abutting into the flat alluvium which surrounds them,. Although the 
soil based on the Tertiary rocks is usually poor, which limits the possibilities 
©f cane cultivation on it, in the neighbourhood of Pyinmana it is a deep, open, 
sandy loam, rich in humus, which chemical analysis has shoAvn to be one of the 
richest soils of the Province. The area of cane in Burma north of Meiktila 
is not more than 900 acres and there has, in consequence, been no examination 
of the soils from the point of view of cane cultivation. It may, however, be 
mentioned that the whole of the tracts under the Mandalay and Shwebo canals, 
which irrigate about 264,000 acres, consist of stiff impervious clay soils on 
which cane can only be grown with difficulty. 

WJe recommend below that, as a preliminary to any development of the 
sugar industry in Burma, an agricultural survey should be made with a view to 
the discovery of suitable localities for cane cultivation. It will be evident 
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from the description of the soils of the Province ^hieh has been given above 
that a soil survey must from an essential part of such a survey. 


Statistical. 


147. The average area of Burma, excluding Native States, during the live years 

ending 1918-19 was 109,465,761 acres. The 
net area actually cropped during the same 
period averaged 14,534,491 acres of which 18,253 acres only were under cane. 
Even this represented an appreciable advance on the figures of the previous 
quinquennium, when the area under cane averaged only 13,735 acres. The 
percentage of the area under cane to the net area cropped for the quinquennium 
ending 1918-19 was 0.12 and to the total area under cane in India 0.7. No figures 
showing the average outturn of gur are available. 


r<irieties of cane 


148. There has so far been no scientific classification of the canes of Burma, 

but the need for such a classification has 
not been great, as the varieties grown are 
few in number. The indigenous canes of India proper are almost entirely 
absent, the reason being, in Dr. Barber’s opinion, the unimportance of cane 
cultivation and the absence of land communication's with India. A reed-like 
variety is grown on a small scale for medicinal purposes,* mainly in the Thaton 
district, and varies in colour from brown, when it is known as Kvasnyo, to 
black, when its vernacular name is Kyannet. Kaing Kyan, or elephant-grass 
cane, a tall, thin, white variety, is also found in the Thaton district, its chief 
use being to act as a sheltering hedge to Bilin cane. Of the medium canes the 
most important are the Bilin cane just mentioned and the Pyinmana Red. 
The Bilin cane, also known as Shan cane, which is the only Variety grown on 
a large scale in the Thaton district, has short internodes but a very soft rind 
and is, therefore, easily crushed in the wooden mills in use in the tract. It 
lodges badly and it is owing to this weakness that a protective hedge of elephant- 
grass cane is frequently grown round it. The Pyinmana Red cane, also known 
as Burmese cane, the vernacular name of which is.Kyanni, is a hard and brittle 
cane of erect habit with short internodes. It suffers much less from drought 
than any other of the medium or thick varieties grown in Burma and for this 
reason is chiefly found in the Yamethin and Kyaukse districts. The only other 
medium cane is Moulmein cane which, as its name implies, is found chiefly in the 
neighbourhood of Moulmein. Dr. Barber regards this as a member of the great 
Pansah i group and says that it is so like Uba from Natal that the tw r o cannot be 
distinguished in the field. He thinks it probable that it is a migrant fiom Bihar. 
The only cane grown in Burma which, in Dr. Barber’s opinion, shows all the 
characteristics of tropical canes, and would, therefore, in India proper fall in 
the Paunda class, is Toungoo cane, a soft, yellow cane of erect habit which is 


tty is popularly regarded as a cure for insanity. 
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found both in Pyinmana and in the Lower Burma districts of heavy rainfall. 
Another variety of thick cane which is found on a very small scale in the Amherst 
district is known as Moulmein Elephant cane. 


History of work on sugarcane. 


149. The combination of shortage of staff with an insignificant area under cane 

has resulted in very little work being 
done on that crop in Burma. The Agri¬ 
cultural Department has hitherto had no farm organised in such a way as to 
permit of systematic experiments with it ; and such work as has been done has., 
ip consequence, been somewhat desultory and can hardly be said to have led to 
any definite results beyond establishing that cane is not a profitable crop when 
grown on old alluvium. Indigenous and exotic varieties as well as seedlings 
from Coimbatore have been grown on most of the departmental farms in the 
Province, but the tests have not yet resulted in any conclusions as to the com¬ 
parative merits of the different varieties. Mention should be made of the 
excellent yields which have been obtained on the sub-station at Hopin in the 
Myitkvina district, small plots of Mauritius and dill man varieties having recently 
returned at the rate of 40 tons of cane and 4 tons of gur to the acre. The 
experiments on the small station at Pwinbyu in the Mon canal tract which were 
commenced in .19.1.3-14 have proved a disappointment, as, owing to want of staff, 
the poverty of the colonists and the difficulty in getting irrigation water in the 
hot season, they have not led to any expansion of cane cultivation in the tract. 


150. Although the implements in use for the cultivation of cane in Burma are 

Agricultural practice. a primitive character and little atten¬ 

tion is paid to the question of suitable 
rotations; cultivation may, on the whole, be considered fairly good, especially in 
the Pyinmana tract. In the Thaton district cane is usually grown only in 
alternate years, the land lying fallow in the interval. Elsewhere in Lower 
Burma cane follows rice. In Upper Burma the most usual practice is to allow 
the land to lie fallow after the cane harvest until June when a crop of sesamum 
is sown. This is harvested in October and cane is again planted in December 
or January. 

In Upper Burma and on the new alluvial soil of Lower Burma cane is 
planted from December to February, except in the Bilin tract where the porous 
soil will not retain moisture and the crop has therefore to be planted in Septembex 
to give it the benefit of the end of the monsoon. For the same reason planting in 
September or October is the usual practice on the sandy soils of the ridges and 
ranges of hills which cross the alluvial plains. As a rule the top or the whole 
upper part of the cane is used for planting and, as cane in the Bilin tract is not 
harvested till November and planting is done in September, this 
means that a part of the crop must be cut two months before harvest time, and 
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planted while it is still green. The number of sets planted per acre varies from 
6,000 in the Pyinmana tract to 12,000 in the 1 Thaton district- Sets of which the 
feuds are damaged or which show signs of red rot are discarded. 

The land is everywhere ploughed and harrowed before cane is planted. 
Except in the Pyinmana tract, planting is done is trenches from 4 to 8 inches 
deep. The distance between the trenches varies from 2 or 21 feet in the Thaton 
district to 4 feet in the Kyaukse district. In Lower Burma the sets are laid 
lengthwise in the furrows about 6 inches apart. In Upper Burma, except in the 
Pyinmana tract, they are generally planted in a sloping position. In the 
Pyinmana tract they are planted upright in holes which are 6 inches square by 
one foot deep and are 6 inches apart. These holes are made in parallel rows, 
the distance between the rows being from 4 to 41 feet. Two sets are planted in 
each hole. After-cultivation consists of banking up earth round the growing 
plant and in weeding or hoeing. This is done thoroughly in the Pyinmana tract 
alone and elsewhere the land gets very dirty by harvest time. The principal 
defect of the cultivation in Pyinmana is that insufficient attention is paid to 
drainage. The banking up of earth round the growing plants results in the 
formation of high ridges, while the spaces between form furrows which, as a 
rule, run parallel to the slope of the ground. Drains are not, however, 
constructed at the ends of the fields and in consequence sets frequently fail to 
germinate there owing to water-logging. With the exception of the small areas 
in the Kyaukse district and in the Mon canal tract, cane in Burma is, grown, 
without irrigation. In the Kyaukse district the land is given one irrigation 
before planting and three subsequently. The Mon canal was designed for the 
irrigation of paddy and the difficulty of getting ivater before July has proved a 
bar to the extension of cane. Cattle manure is practically the only manure 
applied, though crushed sesamum cake is occasionally used in the Thaton district, 
where the soil is also enriched by the annual deposit of river silt. In Upper 
Burma, where a crop of sesamum usually precedes cane, the manure is applied 
before the sesamum crop is planted, so that cane merely gets the residual effect. 
Cane trash is sometimes left on the ground and ploughed in. Katooning is rare. 

As already mentioned, cane is planted either in September and October 
or between December and February. In both cases it is harvested between 
November and January, Iso that it is on the ground from 10 to 15 months. 


151. If cane is at present an insignificant crop in Assam, and yet offers pros- 

Pro.peol, of pec f s °! P** *?**"<?* on MflooWfc* 

scale, it is a still more insignificant crop 

in Burma and offers prospects of still greater development. Dr. Barber, who 
did not visit Burma till shortly before he left India, found that there were large 
L3ISC S 
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areas in Upper, Middle and Lower Burma where thick canes could be quite easily 
grown and considered that, in view of the great extent of land available for the 
growth of sugarcane, there was no part of India which' could for a moment com¬ 
pare with Burma as a possible area for the installation of sugar-making factories. 
Without definitely endorsing this view in the extreme form in which it is 
expressed, we are ini full agreement with Dr. Barber’s main contention that 
Burma offers exceptional prospects for the establishment of' a sugar industry on 
a large scale. The climate is nearly everywhere favourable, and, though the 
occurrence of suitable soils is more restricted, they undoubtedly exist over large 
areas. Thick canes are already the usual kind grown ; and in the Toungoo 
Yellow variety the Province possesses, in our opinion, the finest indigenous 
cane we have seen in India. Again, although the lands classed as culturable 
waste bear a smaller proportion to the total area of the Province in Burma than 
in Assam, they cover nearly twice the extent in actual acreage. The Province 
is, it is true, notoriously backward in the development of its communications, but 
we understand that, as a result of the large profits accruing from the recent 
Government control of rice exports, a great advance may confidently be looked 
for in the near future ; and wo doubt whether the opening of new roads and 
railways in most parts of Burma will be so difficult or costly an undertaking as 
in Assam. Finally, while the policy of the Local Government, as laid down in the 
Burma Land Revenue Directions (Acs. 19 and 20), is opposed to the introduction 
of a landlord class and prescribes as a general rule the rejection of applications 
by capitalists for the grant or lease of large areas of land, it specifically 
recognises the need for a relaxation of this principle in favour of applicants 
whose intention is to cultivate special staples, not by letting the land to tenants, 
but under their own immediate supervision. Fairly large grants for the cultiva¬ 
tion of rubber have already been made in the Tenasserim division ; and special 
steps were taken two or three years ago to encourage the opening up of large 
rubber estates by capitalists, the more important of which, we are glad to 
observe, are precisely on the lines we have to recommend for the encouragement 
of sugar estates. We have every hope, therefore, that our recommendations 
will be sympathetically received. 


152. In the first place we recommend the appointment of a committee of three 

to conduct an agricultural and soil survev 
Need for a local survey. , . , , „ 

of all localities which appear to offer an 

opening for the establishment of a sugar industry on a factory scale. It is not 

necessary to repeat here what we have already said in paragraph 140 of 


our Chapter on Assam regarding the constitution of the committee and the 
scope of its enquiries ; the less so because the rubber survey in Burma was 
conducted on approximately identical lines ; and, though it was eventually 
found necessary to entrust it to a single officer, the original proposal was that 
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it should be carried out by a committee constituted similarly to the co mmit tee 
we have in view, with the substitution of a Forest Officer for an Agricultural 
Officer. It might indeed, be advisable for the cane survey committee to co-opt' 
a Forest Officer as a fourth member in areas where any question of the relin¬ 
quishment of reserved forests for cane cultivation .arose. Nor is any recom¬ 
mendation required from us to ensure that large grants made for the cultivation 
of cane shall be developed for that purpose at a specified rate, and shall not be; 
alienated by the grantee without the sanction of Government, as provision 
already exists to this effect in the revenue rules of the Province- ■The-existing 
rules regarding initial exemption from assessment to land revenue in the case 
of newly reclaimed lands and lands granted for the cultivation of certain special 
crops, with privileged rates on a sliding scale thereafter, also appear to us quite; 
reasonable and merely require to be specifically extended to sugarcane. 
The only suggestions that we have to make, therefore, are that of the two main 
forms recognised of devolving rights in land—grant and lease—the former, 
which is in perpetuity, is preferable to the latter, which is normally restricted 
to a period of thirty years and that, in fixing the rate at and extent to which 
the area granted shall be brought under cane, allowance should be made, not only 
for land unsuitable for cane cultivation, but -for the fact that cane must be grown., 
in an appropriate rotation, and that, since in most localities labour will have to 
be imported, provision will probably have to bo made, as it is in Assam, for the 
allotment of homo plots to the field labourers for the cultivation of food crops. 
The question of revising the present crop-rate of assessment on sugarcane is one 
that more immediately affects the small grower, and we, therefore, deal with it ha 
paragraph 156 below. 


153. It is hardly surprising that practically no effective work has yet been 
Tu „ , . , , . done on sugarcane in Burma by the local 

Agricultural Department, when the. 
insignificant position hitherto held by cane among the staple crops of the Province, 
and the extremely small staff that has been available are considered. Burma is, 
the largest Province in India, yet none, except the North-West Frontier; 
Province, possesses a smaller district agricultural staff. There are only two 
Deputy Directors actually at work in Burma, although the number of such posts 
sanctioned was, until recently, four. Fortunately, however, the Province has 
been fully alive to its own deficiencies, and it is a great encouragement to us in' 
making our recommendations that a comprehensive scheme of departmental 
expansion has now been sanctioned by the Secretary of State which contem¬ 
plates the increase in the number of Deputy Directors’ Circles front four toj 
eleven and the recruitment of the officers for them at the rate of two a year. As 
this scheme materialises, it will be possible to take up a considered programme; 



140 


BITOMA. 


of research work on cane. Here, as elsewhere, we think it will be found advisable to 
open separate research stations for cane, and not merely to devote a part of the 

0r f m0nstr f ion farms of each Circle to it. The number and 
loca ion of these stations, which should not be less than 200 acres each in extent 
would be decided on the advice of the cane survey committee we have proposed 
above, font is hardly open to doubt that it is in so far as a sugar 
factory industry is successfully built up that cane will establish its importance as 
a commercial crop in Burma. The committee would no doubt consider the suit¬ 
ability of sites in the Bilin township of the Thaton district, in the Pyinmana 
sub-division of th'e Yamethin district and in the Namyin valley of the Myitkyina 
district, all of which we are provisionally inclined to regard as likely areas for the 
purpose in view, and the local conditions of which are widely divergent. The 
Mon canal area, which some of our members visited in the course of our Burma 
tour, may, we think, be finally left out of account. Whatever the prospects may 
have been as long- ago as 1911, when a scheme for the establishment of a sugar 
factory in that area was first mooted, they are hardly favourable now, when the 
canal lias been completed in accordance with a design for the irrigation of paddy 
and water is only supplied from July to November. In the last year for which 
'figures are available (1918-19) nearly 56,000 acres of paddy were grown on the 
less than 60,000 acres actually irrigated by the canal, and the bulk of the com¬ 
manded area has now been taken up by small colonists of very limited means who 
have so far evinced great reluctance to grow cane at all. The provision of per¬ 
manent means of communication between this area and the Irrawaddy, moreover, 
Which is vital to the success of a sugar factory in the neighbourhood, is a matter 
of peculiar difficulty owing to the vagaries of the river in this part of its course, 
and the hjeavy floods to which the intervening stretch of land is liable. Unless, 
therefore, the means of irrigation in this tract are largely extended, we consider 
that the possibilities of cane cultivation are now too doubtful and too limited for 
further consideration. Another small matter that might be referred to the cane 
survey committee is the location of the sites for the stations which the Province 
will require for the supply of its hill sets (vide paragraph 22 of Chapter II 
above). These are easy to establish and very inexpensive, and should in time, 
as the demand for hill sets develops, show a clear profit on their operations. We 
trust, therefore, that the Local Government will be prepared to open some three 
or more of these stations to meet the needs of different parts of the Province, foi 
it is neither safe nor economical to carry sets over very great distances. 

154. In view of the paramount importance of chemical control in all research 

0 . work on sugarcane, we should have liked 

. . ^ u P enor control. t0 recommend tliat all C£me researeh 

stations in Burma should be placed under the control of an Agricultural Chemist. 

-The cadre of the local Agricultural Department, however, includes only one 
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such post and iio provision has been made for another in the recently sanctioned 
scheme of expansion. The present Agricultural Chemist will also be Professor 
of Chemistry in the Agricultural College now under construction at Mandalay 
and it is clearly out of the question to make him responsible for th'e control and 
direction of all cane research work in the Province. Yet the possibilities and 
prospects of early development are so great that no time should be lost in open¬ 
ing these cane research stations as soon as sites have been selected for them. 
Pending the establishment of the Sughr Research Institute we recommend in 
Chapter XXIII below, therefore, it will Be necessary for the Deputy Directors of 
Agriculture to superintend the work at the stations in their respective Circles. 
Cane is, however, so comparatively unknown a crop in Burma that the Local 
Government would, we think, be well advised to require the Deputy Directors 
under whose control these stations are opened to visit at least one of the cane 
research stations in Provinces where work on cane is most advanced, namely the 
United Provinces, Assam and Bombay. Of these stations, Jorhat and Manjri 
are working under conditions which approximate more nearly to those of Burma. 
We make this suggestion, however, with a view to the assimilation rather of the 
broad principles of cane research work, such as methods of control, the order in 
which various lines of work should be undertaken, the most suitable areas for 
field trials and the like, than of su<jh details as the local adaptability of particular 
varieties or agricultural methods, and, for the former purpose, we consider that 
a visit to Shahjahanpur would be in no way less instructive than a visit to either 
of the other two stations. On the establishment of the Sugar Research Institute, 
the cane research stations in Burma would, of course, be taken under Imperial 
control and a whole-time officer would be placed in charge of them. As in 
Assam, particularly urgent and important lines of work will be the evolution of 
the best cane rotation for large estates to adopt and the discovery of a cane that 
will ratoon freely, and thus economise labour. We have already expressed in 
our Chapter on Assam our views regarding the obligations of Government to 
lose no time in providing adequate means of communication in newly exploited 
areas and to assist the management of plantations and factories in safeguard¬ 
ing the health of their labour, and it is not necessary to repeat them here. 


Improvements in ryots’ cultivation. 


155- Although we have in this Chapter reversed flic order ,we have hitherto 

followed, and dealt first with the question 
of cane cultivation on a plantation scale 
because vie regard this as obviously the main line of advance in Burma, we have 
no desire to ignore the possibilities of improvement and extension of the cultiva¬ 
tion of cane on small holdings. The prospects of improvement in this direction 
may be limited, but within their limits we regard them as distinctly bright. The 
best of the cane-growers in Burma have already proved themselves capable of 
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raising surprisingly good crops, considering the primitive implements they have 
at their disposal. The absence of caste and purdah restrictions among the 
Burmans and their natural tolerance and sociability have rendered possible an 
unusual degree of intimacy between them and the authorities, and the high 
percentage of literacy in the Province and the encouraging response which has 
been evoked in some districts to the propaganda of the Agricultural and 
Co-operative Departments indicate that Burma is a promising field for improve¬ 
ment. Both on the cane research stations, therefore, and on the ordinary 
experimental farms of the agricultural Circles room should be found for the 
solution of the ryot’s problems and the meeting of his needs. The best methods 
(within his capacity to adopt them) of preparation of the land, of selecting sets, 
of spacing the rows for planting and of planting the sets in the rows, of manuring, 
of drainage and of after-cultivation should all be worked out and then actively 
demonstrated, while the varieties of cane which will best respond to these 
methods should be ascertained and multiplied. Already the Toungoo Yellow 
variety has established its superiority on well-drained soils with adequate 
rainfall and Pyimuana Bed its suitability in less favourable areas where the 
rainfall is more precarious Pure line cultures of these varieties should be made 
and multiplied on Government seed farms. 


Lunil revenue assessment on cane. 


156. Another method by which' Government might directly encourage the 

cultivation of cane by small holders is by 
the reduction of the present rates of 
assessment to land revenue. While the main system of assessment in Burma is 
an acre rate varying according to the classification of the soil with reference both 
to fertility and situation, in certain cases a crop-rate is levied on the land, that 
is, still a rate of so much per acre, but the rate itself is fixed according to the 
particular crop grown. Cane is one of the crops to which this system applies ; 
and the rate is now fixed almost uniformly in all districts at Rs. 10 per acre. 


This, wo were informed, is more or less a conventional rate, the insignificance 
of the area under cane in each district not having warranted its reconsideration. 
It is distinctly higher than the prevailing rates for un-irrigated rice-lands, which 
in most districts vary between Rs. 2 and Rs. 4 per acre and nowhere exceed Rs. 6. 
It is true that the profits on cane should be so appreciably greater than the 
profits on rice that by any comparative test the existing rate for cane might 
be fully justified, but we have had several representations made to us that it is 
regarded as a hardship ; and, if the encouragement of cane cultivation is desired, 
it is more important to recognise that this feeling is entertained than to consider 
whether it is really well grounded. The simplest step would be to exclude cane 
from the crop-rate system altogether and to leave each field on which a oane 
crop is raised to bear the assessment attached to the class in which it was included 
at the last land revenue settlement, and the loss of present revenue involved 
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would be very small. Should, however, our hopes of the development of cane 
cultivation in Burma materialise, the loss of prospective revenue might be 
appreciable, nor is it necessary fof the purpose of popularising cane-growing 
that a light assessment should be permanently imposed. Moreover, we would 
ourselves advocate a specially low rate on a ratoon crop of cane with g, view to 
the spread of the practice of ratooning and this necessitates the retention of 
the crop-rate in any event. On the whole, therefore, we would prefer the alter¬ 
native of a general, but temporary, reduction in the crop-rate from 
Rs. 10 to the prevailing rate in the neighbourhood on first class paddy land in 
the case of a plant crop and on second class paddy land in the case of a ratoon 
crop. The reduction might be sanctioned in each district for thie remaining 
period of the current land revenue settlement, and be reconsidered as each 
settlement came under revision, the criterion for the reimposition of a specially 
high rate for cane being the extent to which cane had established'itself in the 
locality as a particularly profitable crop. These proposals do not of course 
affect large estates taken up for the purpose of cane cultivation on a factory 
scale, the rates of assessment applicable to which will in each case have been 
fixed in the original instrument of grant or lease. 

As will be seen from Section X of his Supplementary Note, Mr. Padshah 
dissents from the recommendations made in this paragraph ; but we are bound 
to point out that his main contentions are based on experience derived from 
other Provinces and have a very limited application to Burma and that his 
proposal to assess land according to the value of the most remunerative crop 
it will grow is a direct discouragement of the all-important agricultural practice 
of rotation. 


Summary of Conclusions and Recommendations. 

( 1) It is solely from the point of view of possible future developments thut 
Burma is important as a cane-yrowing country 

( 2 ) The old alluvial soil of Lower Burma is unsuitable for cane, and its 
predominance prevents Burma from becoming as important a cane tract as the 
Gangetic plain. 

(3) Nevertheless , the occurrence of other more, suitable soils is in the 
aggregate extensive, and the, abundant rainfall in many districts and the, absence 
of extreme, temperatures render the climate generally favourable. 

(4) These features, and the facts that excellent thick canes are already 
grown without irrigation, that there are vast areas of culturable ivaste land, and 
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that the Local Government already recognises the need for capitalist grants in 
the case of special staples are highly favourable to the development of sugar 
cultivation on a plantation scale. s 

(5) A committee of three should be appointed to conduct an agricultural 
and soil survey of likely areas for this purpose. 

(6) The existing rules for initial exemption from land revenue and a scale 
of privileged rates of assessment thereafter on certain special crops should be 
applied to cane. 

(?) Grants are preferable to leases, and allowance should be made for 
rotations and home plots for field labourers in fixing the rate at and extent to 
xvhich the concession should be brought under cane. 

t 

(8) Separate research stations specially for cane will be required and the 
proposed survey committee should advise reyarding the number and location of 
them, as well as of the stations for the supply of hill sets. 

(9\ Bilin, Py in man a and the Namyin Valley are likely areas for the location 
of research stations, but the Mon canal tract should be finally rejected as 
unsuitable. 

( 10) These stations should be opened without delay and placed initially under 
the Deputy Directors of Agriculture of the, respective. Circles, who should fret 
required to visit at least one of the main cane research stations in the United 
Provinces, Assam and, Bombay. 

(11) On the creation of the Sugar Research Institute the cane research work 
should be concentrated under a single whole-time officer. 

(12) Important lines of work in the interests of large estates are the evolution 
of the best commercial rotations and the discovery of a good ratooning cane. 

(13) There are good prospects of improving the small grower’s cane 
cultivation. 

(14) These improvements should be worked out both on the cane research 
stations and, on the ordinary Circle farms. 

(15) Pure line cultures of the Toungoo Yellow and Pyinmana Red varieties 
should be made and multiplied for distribution 

(16) With a view to popularising cave cultivation among small growers it 
is suggested that the present rate of assessment on cane might be temporarily 
reduced, a specially low rate being fixed for a ratoon crop. 
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157. The Madras Presidency lies between S° 4/ and 20° 20' N. and is thus 

entirely within the tropics. Although 
Climate and soil. , . T ,, .. 

nowhere m India are the climatic condi¬ 
tions more favourable for the successful cultivation of cane than they are on irri¬ 
gated land in Madras, the area under that crop in the Province is both small and 
scattered. Its total area is less than in either the Gorakhpur or Meerut district 
of the United Provinces, despite the fact tluft cane is grown in every district. The 
only districts which normally return an area of 1 0,000 acres or more are Vizaga- 
patam and Godavari in the north and Chittoor in the centre. As a result of the 
configuration of the Province, which consists of a narrow strip of land between 
the Western Ghats and the Indian Ocean, a broader strip between the Eastern 
Ghats and the Bay of Bengal and an elevated tract lying midway between the two, 
cane is perhaps grown under a greater variety of conditions than in any other 
Province in India. The two west coast districts of Malabar and South Kanara 


enjoy a heavy and unfailing rainfall of over 100 inches. Bellarv, on the other 
hand, the driest district in the Presidency, has an average rainfall of only 22.54 
inches. Whilst all districts get rain during both monsoon seasons, that of the 
south-west monsoon which lasts from June 1st to September 30th and that of the 
north-east monsoon which lasts from October to December, the bulk of the rain 
except in the south is received during the south-west monsoon. In the south 
the position is reversed, Tinnevelly getting only 3.17 inches of rain in the south¬ 
west monsoon months, or nearly 4 inches less than in the non-monsoon months, 
January to May, and 1(5.57 inches from the north-east monsoon. Except 
in Malabar and South Kanara, cane is very rarely grown in Madras without 
irrigation. It is therefore grown either on “ w r et ” land, that is, land irrigated 
from q, Government source of irrigation such as a canal or tank, or on “ garden ” 
land, that is, land irrigated by a well. “ Wet ” soils are chiefly formed of the 
mixed alluvium washed from the hills and uplands. “ Garden ” land is not only 
naturally fertile owing to its position but has been laboriously improved by 
tillage and manure. 
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158. The average area of the Madras Presidency, excluding Native States, 

, during the five vears ending 1918-19 was 

" 89,581,077 acres! The net area actually 

cropped during the same period averaged S3,856,889 acres of which 106,801 acres 
were under sugarcane. The percentage of the area under cane to the net area 
cropped was 0.3 and to the total ahea under cane in India 3.9. The average 
yield of gur for the quinquennium was returned' at 2.32 tons per acre, an outturn 
• which was only exceeded by Bombay. 

159. In Dr. Barber’s opinion, the Madras Presidency has only one indigenous 

„ . , cane, Naanal, a white cane which is grown 

Varieties of cave. . . T . . , 

m the south of the. Province. It belongs 

to the Sunnabile group and is, therefore, a member of the same family as 

Dhaulu and Tereru of the Punjab, Rakhra of the United Provinces and Mojorah 

of Assam. Naanal is, however, considerably thicker than the first three of these, 

but is thinner than Mojorah. Hullu Kabbu, which is grown in the Bellary 

district, belongs to the Saretha group and is considered by Dr. Barber to'he 

possibly a migrant from Bombay. It is, however, much thicker than any other 

member of the Saretha family and, like Naanal, may be regarded as a medium 

cane. Both Naanal and Hullu Kabbu furnish evidence that the thickness of 

canes of the same family varies with the locality in which they are grown. The 

remaining canes of the Province are thick canes which have been introduced 

at various periods. The number of varieties is so large that it is impossible to 

give a detailed description of them. Most of them have been in the country a 

very long time and have greatly degenerated. The varieties which are specially 

mentioned by Dr. Barber as showing marked deterioration are Terra Valu, 

Mogali, Poohen or Poovan, Namaln, Rastali, Kaludai Bootlfan, Chittan, Bonta, 

and Palabonta. Bonta, a dwarf cane which is grown on a fairly large Scale 

in the northern districts, was in fact described to us as a thin cane. Vellai, on 


the other hand, which was introduced some eighty years ago, is still a good cane. 
Dr. Barber considers that Poohen or Poovan, Keli and the cane grown as a 
mixture with Hullu Kabbu in the neighbourhood of Hospet in the Bellary 
'district which has no special name, (being merely known as Javari or indigenous 
cane), are all probably identical with Paunda canes. The work of the Agri¬ 
cultural Department in Madras which is described in the following paragraph 
has resulted in the replacement to a large extent of the local canes by Mauritius 
Varieties. 


160. At the end of the last century, Namalu and Keli, the two varieties then 

most largely grown in the Godavari delta, 

History of work on sugai cane. were severely attacked by red rot. The 

diminution in the area under cane which resulted was so serious as to threaten the 
sugar industry of that part of the Province with extinction ; and an agricultural 
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station was herefore established at Samalkota in the Godavari district in order 
to deal with the problem. The work done on that farm, as just mentioned 
speeddy led to the replacement of the local canes by Mauritius varieties. The 
situation may be said to have been saved by the introduction of Red Mauritius, 
a xardy variety but comparatively poor in sucrose, which was obtained from 
J-mmbay. Other Mauritius varieties were obtained from Vizianagram in the 
Vizagapatam district, where a collection of Mauritius canes had been grown 
for some years by the late Mr. II. F. W. Gillman, C.S.I., when Trustee of the 
Vizianagram Zammdari. Red Mauritius and Striped Mauritius spread very 
rapidly in the Godavari delta, but the latter succumbed to disease after a few 
jeais. Red Mauritius has also deteriorated and Purple Mauritius is now the 
favourite cane in the tract, though a red sport of Striped Mauritius know as 
the Gillman Sport has been very successful on small areas. B.-3412, B.-6450, 
B.-_08 and J.-24/, the collect name lor which is 2-1 1 -B., are also grown to some 
extent. 24/-B. has proved a very suitable cane for deltaic conditions, though 
its hard rind, which makes it somewhat difficult to crush, and the fact that it is 
comparatively low in sucrose militate against its popularity. B.-3412 and 
B.-6450 give heavy yields and gar of excellent quality, but the cost of cultivation 
of the fonnei is hign, as it is a tall cane which requires stronger props than 
other varieties. B.-208 also gives good gur, but in Madras it is a dwarf cane 
and is not therefore a heavy ywider. As regards other cane growing tracts, 
Red Mauritius is still the cane principally grown in South Arcot, although Fiji 
B. is spreading as the result of the work done by the East India Distilleries 
and Sugar Factories Company on their leased lands at Nellikuppam. Red 
Mauritius, the first cane introduced by the Agricultural Department in Malabar 
and South Kanaia, where cane cultivation has increased appreciably in recent 
years, is still the favourite variety. In addition to the work at Samalkota, work 
on cane has been carried on at Anakapalle in the Vizagapatam district, Palur in 
the South Arcot district, Taliparamba in the Malabar district and Coimbatore. 
Apart from the varietal tests, the most important result of this has been to show 
that the practice of planting cane in lines effects a very marked reduction in the 
number of sets required for planting. The experiments at Samalkota to test 
whether the local practice of propping and wrapping canes is worth the extra 
expenditure it involves have not so far given any conclusive results. The work 
at the Coimbatore cane breeding station, which was established in 1912-13, 
is Imperial rather than provincial in character and is described at length in 
Chapter XXIV. . Seedlings from the station were first tried on the provincial 
agricultural stations in 1918-19, and the opinion pronounced on them was dis¬ 
tinctly favourable. 


161. The scattered nature of the cane cultivation in Madras and the diver* 

Agricultural practice. sity in the local conditious under which 

is grown make it almost impossible to givq 
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a brief and at tbe same time accurate description of the agricultural practice of 
the Province. Almost everywhere cane is usually rotated with rice on wet 
lands, though the appearances of cane in the rotation vary greatly in the different} 
districts. In the Bellary and Kurnool districts a rice crop usually breaks a 
sequence of cane crops every third or fourth year. In the Godavari delta, 
on tile other hand, it is cane which breaks a sequence of rice crops every fourth 
or fifth year. In other tracts the practice varies between these two extremes, 
and cane follows rice either every alternate year or once in three years. Batoon- 
ing is not common except under the big Cumbum tank in the Kurnool district, 
where as many as four to six ratoon crops are sometimes taken. Elsewhere, 
when cane follows cane for a series of years, it is planted afresh every year. 
Magi (Eleusine coracana) is sometimes rotated with cane on wet lands, espec¬ 
ially where irrigation facilities are not satisfactory, and is the crop most usually 
rotated with it on garden lands, though groundnuts or kumbu (Pennisetum 
typhoidmm) often take its place. 

Whatever the crop which precedes cane, ploughing, as a rule, commences 
immediately after hjarvcst, that is, usually in November or December. The 
number of ploughings varies greatly in different districts and is said to depend 
to a large extent on the means of the individual cultivator. The minimum 
number reported is three in the Bellary district, where a big plough is used to 
which five or six pairs of bullocks are attached for the first ploughing, four for 
the second and three for the third. The clods are then broken by a big harrow 
which also levels the field. Elsewhere the ordinary country plough is used, the 
most usual number of ploughings being 10 to 20, though in the North Arcot 
district it is as high as 30 to 40. In the Godavari delta a rice crop of short 
duration is sown before cane. This is harvested at the end of October and is 
followed by a pulse crop or by sann hemp. The land is then worked over with 
a crowbar in January or February, the crowbar being preferred to the plough 
as it works the land to a greater depth and removes deep rooted weeds such as 
Jiariali ( Cynodon dactylon) and nuth (or spear) grass which' prove very trouble¬ 
some in land which is ploughed. Wet land is also prepared for cane by means 
of crowbars in the South Arcot district. The ridge and furrow system of 
planting is common except in the Godavari district and parts of the Ganjam 
and Vizagapatam districts, the distance between the furrows varying from one 
foot to 24 feet according to the number of sets used. In the Godavari district, 
after the fields have been flooded, the sets are sown broadcast and are then 
trampled in flush with the ground. In Ganjam a system of raising cane from 
plants grown in nurseries is almost universal and in Vizagapatam is very 
common. Under this system there are three stages. The first seed bed is 
planted in July, the number of sets used being said to be at the rate of some 
600,000 to the gpre. After two or three months the sets from this bed arg 
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transplanted to the second seed bed which supplies the sets used for the regular 
crop. Where this system is adopted, the cultivator crushes all his own cane 
and buys his sets from the nurseries. In the Godavari delta the cultivatprs 
show an increasing preference for sets obtained from the upland parts of the 
Peddapuram taluk of the district. With these exceptions cane is usually grown 
from sets obtained from the cultivators’ own previous crops. The use of sets 
obtained from the whole cane would appear far more common in Madras than 
that of tops, though the Nandyal valley in the Kurnool district and the South 
Arcot district are mentioned as tracts in which tops are planted. The number 
of sets planted to the acre varies greatly. The lowest rate given us was 7,500 
to 12,000 for the Bellary district, whilst in Gan jam it is said to be as high as 
50,000. In the Godavari delta it varies fi’om 20,000 to 30,000. 

After cultivation consists of weeding and hoeing. Throughout the Pro¬ 
vince care is taken to keep the land free from weeds. Except in parts of the 
Godavari delta, where weeding is done entirely by hand, the usual number of 
hoeings is three or four. The first watering is usually given from three to 
twelve days after the sets arc planted, though in the Godavari delta it is often 
delayed for three weeks. The number of waterings varies according to the 
nature of the soil and the irrigation facilities. In North Arcot, for example, 
where for eight months in the year cane depends upon well irrigation, waterings 
are given every week, and in the Coimbatore district the number is as high as 
fifty. Cattle manure is the most usual manure, but in Godavari its place is 
taken by castor cake. About twenty maunds (1,646 lbs.) of this are-applied 
in June and July, the cake being placed in small pits at a distance of six to 
nine inches from the young plants. The use of castor cake is also spreading 
in the Ganjam, Vizagapatam and South Arcot districts. In all the districts 
just mentioned pongam (Pongamia glabra), neem (Melia azadirachta), gingelly 
(Sesamum indicum) or groundnut cake is occasionally substituted for castor 
cake. Indigo seeth is also used as manure when available and sheep-penning ifl 
not uncommon. : ' 

The practice of wrapping cane is far more common in Madras than it Is 
elsewhere. It has reached its greatest development in the Godavari district 
where abundant irrigation and rich soil coupled with forcing heat cause the 
canes to grow to a great height, and where violent cyclonic storms during the 
growing season often cause severe damage to the crop. Dr. Barber mentions 
a field in this district in which the average height of the cane was 25 feet, ahd 
we ourselves saw fields in which the cane was well over 20 feet high; The 
method of wrapping adopted is as follows. Several of the older but still firmly 
adhering leaves of the cane are twisted to form a band with which it is tied 
to its neighbours while still quite small.' In a well grown field as mhhtf as 
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seven successive wrappings are done, the last two or three being carried out 
from the tops of tall three-legged Stools. The operation at this stage is very 
expensive on account of its comparative slowness. Even this is not the whole 
process. The bunches of cane shoots thus brought together are fastened to 
upright bamboos sunk in the ground. These bamboos are of three sizes. At first 
small thin bamboos support the canes of a single clump. Later on larger and 
thicker bamboos bring several clumps together and, ultimately, tall thick bam¬ 
boos complete the work and unite several full grown clumps. The bamboos last 
for several years and are carefully stacked at harvest time, but the practice 
adds very appreciably to the cost of cultivation. On the basis of data obtained 
on the Samalkota farm, Dr. Barber estimates the cost of wrapping a fairly good 
crop at Rs. 37-12-0 per acre in addition to an expenditure on bamboos of Rs. 100 
per acre for a freshly started plantation and a recurring charge of about Rs. 20 
per acre for replacements. Nowhere else in Madras is wrapping as elaborate 
as in the Godavari delta. In the Bellarv and Kurnool districts, except in the 
Nandyal valley, it is not practised at all. 

The most usual time for planting cane in Madras is March and April, though 
in Bellary, Gan jam and the upland tracts of Godavari planting is delayed till 
May and June. Whether planted in March or June, cane is harvested in Feb¬ 
ruary and March and is thus on the ground for ten to twelve months. The 
Coimbatore district has a second planting season which lasts from July to Sep¬ 
tember, and the cane planted during this period is on the ground for fifteen 
months. 

162. We must frankly confess to a feeling of disappointment that, in the only 

Prospects of extension. major Province in India which lies en- 

(a) The present position. tirely within the tropics, the prospects 

of any appreciable extension of cane cultivation cannot be regarded as at 
all hopeful. The area under cane in Madras has responded to some 
extent to the stimulus of high prices but the effects of that stimulus appear 
to be wearing off. In 1914-15 Madras had 74,000 acres under cane. By 1918-19 
, the acreage had increased to 123,000 acres, but in 1919-20 it fell to less than 
93,000. The fall was attributed to, shortage of water at the planting season 
owing to the abnormally Ioav rainfall in 1918. The high price of oil cakes and 
the deficiency of indigo refuse were also ascribed as subsidiary causes. Al¬ 
though it might appear from this that an extension of cane cultivation in Madras 
is largely a matter of the extension of irrigation facilities, that inference is, in 
reality, not justified. The area under cane does not expand to any great- extent 
even when prices are high because, where water is available, the cultivator 
prefers to use it for other crops, and. especially for rice. The extent of his 
preference for rice can be gauged by. a few statistics. In 1919-20 th§ totaj 
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area irrigated from all irrigation sources in, the Province—canals, tanks, wells 
and other sources—was a little over ton million acres. Of this total rioe 
accounted for more than 8^ million acres, or some 85 per cent. ; whereas cane 
only, claimed 78,631 acres, or 0.8 per cent. On the more important irrigation 
systems the disproportion is even more pronounced. The total area irrigated 
by Class I and Class II Works, (that is, “ Major Productive and Protective 
Works ” and “ Minor Works for which capital and revenue accounts are kept ”) 
in 1918-19, the latest year for which statistics are available, was 3,909,000 acres ; 
and of this 3,441,000 acres were under rice (86.7 per cent.), as compared with 
11,081 acres under sugarcane (0.3 per cent.). Of this meagre area more than 
half was contributed by the Godavari delta system, namely, 6,262 acres; but, 
as this is the largest irrigation work in Madras, even here the proportion of 
cane was no more than 0.6 per cent, of the total area irrigated, namely, 1,064,000 
acres. On the other two great systems cane may be said practically not to 
exist, the Kistna delta system in the same year returning only 47 acres out of 
724,000 irrigated and the Cauvery delta system only 673 acres out of 925,000 
irrigated. It is obvious from these figures that the bulk of the cane grown in 
Madras is grown either under “ Minor Works for which capital and revenue 
accounts are not kept,” such as river channels and small tanks, or under wells 
and other sources of private supply. In. other words, where the cultivator 
is assured of a regular and abundant supply of water, he geherally uses it for 
rice and hardly ever thinks of devoting it to cane. 


163. The main reason given us for the preference shown by the cultivator for 
(b) The difficulty of pruii/oling nine in rice is the absolute certainty of the crop 
competitihii with rice. and the ease with which it can be grown 

and marketed. Light would have been thrown on the question how far the 
preference is justified by the comparative costs of cultivation of rice and cane 
and of the profits obtained, had trustworthy statistics regarding these been 
forthcoming; but, in any case, conclusions drawn from such statistics would 
have been vitiated by the immense disparity in the areas under the two cropB. 
Whatever the relative position of rice and cane which might be revealed by 
figures of costs and profits, there can be no question that there is no part of 
India, except possibly the Deccan canals tract of Bombay, in which; cane can be 
grown with greater profit than in Madras. Another reason which was given us 
as militating against an extension of the area under cane in Madras was lack 
of capital. This, however, is a condition which is not peculiar to Madras, and 
seems a reason of doubtful validity when applied to the deltaic tracts whore 
landholders are certainly not less prosperous than they are in thp Bombav 
Deccan canals tract where cane is much the most popular crop, 
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The problem is, therefore, almost entirely an economic one. Now that red 
rot has practically disappeared from the Godavari delta as the result of the 
work of the Agricultural Department, the agricultural difficulties in the way of 
the extension of cane are small compared with those in most other parts of India; 
nor is there any evidence to show that irrigation difficulties form any bar to 
expansion. The ingrained preference of the cultivator in Madras for rice has 
thus to be recognised in any discussion of the prospects of cane in that Province. 
It has been recognised by the Madras Agricultural Department which has made 
no efforts to promote the cultivation of cane, but, as far as its other activities 
have permitted, has always been willing to give the cultivators all the 
assistance in its power. Its action saved the cane of the Godavari delta from 
extinction, and in more recent times, when the cultivators of the South Kanara 
district showed a desire to extend their cane area, its ability to give them a better 
cane than they were already growing led to marked extension of the cane area 
in the district. Whilst, as will bo seen from what follows, we think that more 
might be done by the Agricultural Department to assist the cane cultivator, we 
cannot but admit that the policy of the Department has been the right one in the 
circumstances. 

164. Our conclusion, therefore, is that any appreciable extension in the area 
frj Erpansitn onl,, possible through under cane in Madras can only come about 
the central factory system. as the result of an extension of the factory 

system. Greater facilities in obtaining capital for cane cultivation from co¬ 
operative societies or the manures required for it at cheaper rates than prevail 
at present, the introduction of power crushing plants and improved furnaces, 
the formation of co-operative societies for selling gur, all matters with which we 
deal in detail in other Chapters, may lead to some expansion, but the process will 
be slow. The problem before the factory in Madras is entirely different from 
that which confronts it in Upper India. In Upper India the supplies of cane 
already exist. The question there is whether they can be obtained from a suffi¬ 
ciently concentrated area to enable a factory to work successfully. In Madras 
the factory will have to create its own supplies. In other words, there is little 
hope for a factory, unless it can obtain sufficient cane from land under its own 
control to make it almost independent of other sources of supply. There is thus 
no part of India to which our suggestions for the leasing of land are more 
applicable than they are to Madras. That the difficulties in securing such leases 
are not insuperable has, in our opinion, been shown by what has been accomplish¬ 
ed by the East India Distilleries and Sugar Factories Company at Nellikuppam 
in the South Arcot district. The Company started with 40 acres of leased land. 
It has now 1,800 acres. Its success has been very largely due to its realisation qf 
the value of the oil engine for pumping purposes. The high rents charged for 
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wet, lands caused the factory to turn its attention to the large tracts of dry land 
In, the neighbourhood of the factory which had previously yielded a comparatively 
poor return to their owners and which the introduction of the oil engine made 
it possible to irrigate. What has proved feasible at Nellikuppam should not 
be beyond attainment elsewhere in Madras. In the deltaic tracts, as in South 
Arcot, the high rents for wet lands would almost certainly render leases out of 
the question, but there are other parts of the Province where this obstacle would 
not be met. We have naturally not had the opportunity of making detailed 
investigations on this point, but the northern districts—Ganjam and Vizaga- 
patam—appear to us to offer possibilities of successful imitation of the example 
spt at Nellikuppam. Wo can do no more than point the wav. It is for private 
enterprise to decide whether to travel along the road. 


165. Whilst we have expressed our general approval of the policy which has 
Agrmdt.ral ,)< '™ f 011 ”'™ 1 b 5’ the Madras Agricultural 

( a ) Varietal. Department in regard to the expansion of 

the area under cane in the Presidency, we have stated that, in our view, more 
might be done to assist the cane cultivator. Madras, as we have said, has only 
one indigenous cane of no special merit; and the line of advance does not, there¬ 
fore, lie in the introduction of pure lines of indigenous canes but m that of exotics. 
The'work of the Department in this direction has been mainly confined to the 
Godavari delta There experience has shown that red rot is an ever present 
danger, and the great essential is that the Agricultural Department should 
always have a cane ready to take the place of existing varieties which arc attack¬ 
ed bv this disease or show signs of deterioration owing to the water-logged con¬ 
ditions under which they are commonly grown. This necessity has been recog¬ 
nised in the work on the Samalkota farm ; and the work on that farm has, in our 
opinion, been carried out on sound lines. Outside the Godavari delta little.pro¬ 
gress has been made in spreading improved varieties, except perhaps m Sou i 
Arcot and South Kanara. The Ganjam and Vizagapatam districts, which 
between them have nearly one-third of the total area under cane in the Presidency 
and in which the comparatively poor varieties, Bontha and Keli, are almost the 
only ones grown, offer great scope for work of this character. The Bellary 
district, which has perhaps a more concentrated area under cane than any other 
district outside Godavari, is another promising field of activity. 


166. The most urgent improvement in agricultural practice in Madras 

is a great reduction in, the number 
(b) Cultural. 0 f sots planted. We have mentioned 

that in the Ganjam district the rate is said to be as high as 50,000 to the 
acre. Even with the thin, indigenous canes of North India the highest rate 
Ij3ISC V. 
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is only about 26,000 to tbe acre ; and it will, therefore, be evident that, where 
nearly twice this number of sets are planted, full development of each stool 
is impossible. The Bellary district reports the lowest number- of sets to the 
acre for the Madras Presidency—7,500 to 12,000—but this is consider^ y ig e 
than the 6,000 sets which experience at Manjri has shown, are su cien or 
thick canes of Southern India, given proper cuitwation and drainag f 
describe the Manjri method of cane cultivation at length in t e o owi 
and dwell upon its advantages in saving water, sets, labour an ma ’ 
similarity in climate and other conditions between Madras an 
would make it peculiarly applicable to the former Province especial 
to such tracts as the Godavari delta, were it not for the smallness o the 
plots on which cane is grown and their scatterec si ua i° , * 

in the midst of rice fields where drainage is often impossi e. 
value of these methods has been so evident in Bombay that wo trust that 
the Madras Agricultural Department will not lose sight of the P 0 _ 
introducing them in Madras in tracts in which there “ 

areas under cane to render their adoption feasible. We needJtot 
the advantages the planting of sets in lines has over tie pr^ d . DtiOT 

method followed in the Godavari delta, as this is an improve J 

of which the Agricultural Department is doing its best to promote. The Depart 
ment has yet to solve the problem whether the results of wrapping and propping 
Ze justify the expenditure the practice involves. The latest available report 
of the Samalkota farm, that for 1018-19, states that the increased outturn of 
\\ candies (625 lbs.) of gur obtained from the plot on which wrapping an^ 
'propping were done did not cover the cost of those processes. The propped and 
wrapped cane was, however, somewhat easier to crush and yielded gur which was 
slightly lighter in colour. It was added that the question of profits did not 
appeal to' the cultivator in the delta and he could never he convinced that 
wrapping and propping could safely ho discarded. We are inclined to question 
the accuracy of this statement. It has yet to be established on the Samalkota 
farm that propping and wrapping can be dispensed with. We have little dou 
that, if this were proved feasible oT\ the farm and subsequently demonstrated 
to the cultivator on his own land, little difficulty would be found in convincing 
him on the point- We are, therefore, of opinion that the experiments on the 
Samalkota farm should be continued until a definite conclusion is reached. 


167. In the main, therefore, the assistance which can he given to the cane 

cultivator by the Agricultural Department 
Development and orgavhntion . * n y[ a( ] r{ls ij es } n the introduction of supe¬ 

rior varieties of cane and in bringing home to him the advantages of those 
improvements in agricultural practice which have already been worked out by the 
Department. This brings us to the question of the organisation necessary, for 
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this purpose. We have reiterated, we fear somewhat tediously, throughout 
this Chapter that the great obstacle to expansion and improvement in Madras 
lies in the scattered nature of the cane cultivation. Fortunately, in the matter of 
organisation, this obstacle can be overcome to some extent owing to the existenoe 
in the Province of one or, if our recommendations on the point are accepted, pos¬ 
sibly two cane breeding stations which can combine research work for the whole 
of India with work on the cane problems of Madras- Hitherto the work of the 
cane breeding station at Coimbatord has been almost entirely directed to the 
evolution of suitable canes for Northern India. In Chapter XXIV we suggest 
that more attention should be paid to the needs of the Peninsula for improved 
varieties of thick canes and that the station should serve as a research station 
for the southern districts of the Presidency. We also suggest that the obstacle 
to cane breeding work which arises from the fact that some of the canes of 
Northern India do not flower at Coimbatore should be overcome by the establish¬ 
ment of a second cane breeding station which might be located in one of the 
Madras districts bordering on Mysore, if a suitable site could be found. Such a 
station when established should, as at Coimbatore, combine research work for 
all India with work on the local cane problems of the tract in which it is situated. 
If located where wo have suggested, it should specially serve the needs of the 
Chittoor district which has the third largest area under cane in the Presidency* 
Both these stations will naturally form part of the all-India scheme of organi¬ 
sation which we contemplate in Chapter XXIII below. In view of the special 
needs of the Godavari delta and of the valuable work which has been done on the 
Samalkota farm, we consider that that station should also become definitely a 
cane research station and should be enlarged to 200 acres, the area we have 
suggested for similar stations in other Provinces. Our description of conditions 
in Madras will have shown that the cane problems of the Ganjam and Vizaga- 
patam districts differ considerably from those of the Godavari delta- In these 
circumstances, and as so large a proportion of the cane area of the Presidency 
is already contributed by these districts, a proportion which, as will be seen from 
paragraph 164, we regard as possible of increase in the future, we are of opinion 
that the establishment of a separate research station for this tract is advisable. 
The Vizagapatam district has, it is true, an agricultural station at Anakapalle, 
where some work on cane has been done. The area of this station is, however, 
only forty acres, of which not more than three are under cane. We 
do not recommend the enlargement of the Anakapalle farm to serve as a research 
station, but would suggest that this should continue as a Circle farm and that 
a new station should be established further north where it will be better able to 
serve the needs of the Ganjam district than can Anakapalle. ,We consider that 
the establishment of this station can await the establishment of the Sugar Re¬ 
search Institute, and that then both it and the Samalkota station shpuld be placed 
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under the control of an officer working directly under the Sugar Research Insti¬ 
tute. 

168. We thus recommend the establishment of four research stations for 

cane in the Madras Presidency. This 
' Provision for the needs of cullui-iq , , e 

districts may appear somewhat liberal tor a 

Province which has only an average 
of 107,000 acres under cane, but it must be remembered that much the 
most important part of the work on two of the four stations will be Imperial in 
character. Even with four stations, there will still be cane tracts of some im¬ 
portance, such as the Bellary and South Kanara districts, where the problems 
differ, though not greatly, from those of the tracts in which the research stations 
are located. The establishment of separate research stations for these tracts is 
obviously out of the question, and they must be left to adopt as far as practicable 
the improvements in agricultural practice worked out on the main stations. 
Though this involves some departure from the organisation we have recommend¬ 
ed for other Provinces in which cane is of importance, the testing of varieties 
suitable for them must be done on the Circle farms with the advice and assistance 
of the officers in charge of the research stations- In this connection we would 
mention that we . are greatly impressed with the need for Circle 
farms in the Ganjam and South Kanara districts, and trust that 
the Local Government will be able to establish such farms in these 
districts at an early date. The establishment of a Circle farm in the western 
part of the Bellary district through which the spread of the improvements 
worked out at the research stations could be promoted and sets multiplied and 
distributed would also be' advantageous, though it cannot be regarded as so 
urgently require<%as the farins in the districts just mentioned. We should draw 
attention to the fact that, owing to the great interest in cane cultivation which 
lias been taken by Mr. J. W. Neilson, the Manager of the East India Distilleries 
and Sugar Factories Company’s factory at Nellikuppam, the factory has served 
yirtually as a research station for the South Arcot district. The possibility 
that this personal interest may disappear at some future date when Mr. 
Neilson’s connection with the factory ceases cannot be overlooked, and we are, 

s* * 

therefore, of opinion that work on cane in the Palur farm in this district should 
be carried out in close co-operation with the authorities at Nellikuppam, and that 
the farm should be in a position to take up, at any time, the multiplication and 
distribution of sets of improved varieties. 

> 1G9, In concluding this Chapter we would refer to our suggestions in Chapter 

XV on the subject of demonstration staff. 

Demonstration. We have pointed out above that there is 

much work to be done in Madras in demon¬ 
strating the advantages both of improved varieties of cane and of improved 
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methods of cultivation. Whilst there are not, in our opinion, sufficient reasons 
for proposing a special demonstration staff for work on cane in Madras, we, 
are emphatically of opinion that, in such tracts as the Godavari delta and the 
Vizagapatam, Ganjarn and Bellary districts, work on cane must form an import¬ 
ant part of the work of the general demonstration staff organised on the lines 
we suggest in Chapter ( XV, and that it is specially necessary that the, staff 
should be trained at the nearest research station. 


Summary of Conclusions and Recommendations. 

(1) Despite its tropical advantages Madras offers very limited prospects 
for cane. 

(2) This is mainly due to the widespread preference for rice wherever 
supplies of irrigation water are assured, and to the very scattered area on 
which cane is now grown. 

(8) Material expansion can, therefore, only be expected along the line of 
developing a factory industry growing its own cane on leased lands. 

(4) Ganjarn and Vizagapatam are likely districts for such a development. 

(5) Work on the introduction and acclimatisation of exotic varieties should 
be continued and extended into the Ganjarn, Vizagapatam and Bellary districts. 

(6) Reduction in the number of sets planted per acre is of special urgency. 

(?) The possibility of adopting the Manjri method of cultivation should 
be tested wherever there is sufficient concentration of cane. 

(8) The experiments with the wrapping and propping of cane on the 
'Samalkota farm should be carried to a definite conclusion. 

( 9 ) The erne-breeding station at Coimbatore should become a cane research 
station for the southern districts of Madras. 

m if a second cane-breeding station is opened in th~e Chittoor neighbour¬ 
hood, it should also serve as a cane research station for that locality. 

(11) The Samalkota farm should be enlarged to 200 acres and become 
purely a cane research station for the Godavari delta. 

(12) Another cane research station should be established north of Anafah 
palle for the Ganjarn and Vizagapatam districts. 
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(13) This station and Samalkota should he placed in change of an officer 
working directly under the Sugar Research Institute. 

(14) The needs of other districts must be met by the ordinary Circle farms 
working in conjunction with the research stations. 

(15) Circle farms are specially required in Ganjam, South Kanara and 
western Bellary. 

(16) Cane work on the Palur farm should be conducted in close co-opera¬ 
tion with the management of the Nellikuppam factory. 

(17) Cane should form an important part of the work of the general 
aelnonstration staffs in the Godavari delta, Ganjam, Vizagapatam and Bellary. 
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170. As the agricultural problems of Sind are entirely different from those of 

Climate and soil. the remainder of the Bombay Presidency, 

of which it forms a part for administrative 
purposes, it will be convenient to treat Sind separately, and we do so in 
paragraphs 187-lS'J below. The Bombay Presidency proper lies between 13° 
53' and 24® 43' N., and is thus almost entirely within the tropics. Although 
higher outturns of cane and gur are obtained from irrigated land in Bombay 
than anywhere else in India, the area under cane in that Province is, as in 
Madras, both small and scattered. Cane is grown in every district; but the 
only districts in which the area is usually more than 10,000 acres are Nasik, 
Ahmadnagar, Poona and Satara in the Bombay Deccan and Belgaum in the 
Karnatak, and hone of these returns as much as 20,000 acres. Of the four 
great natural divisions of the Province, Gujarat, the Deccan including Khandesh, 
the Karnatak and the Konkan, the Deccan, returning as it does nearly two-thirds 
of the total area under cane, is much the most important from the point of view of 
our enquiries. This tract is a plateau varying in height from 800 to 2,000 feet 
above sea level. The average annual rainfall over the greater part of it varies 
between 20 and 30 inches, and there is perhaps no part of India which is more 
liable to famine. Cane is grown entirely under irrigation, a large and increasing 
proportion being under the canal systems which are described in detail below. 
The soil of the region is almost wholly of volcanic origin and is formed from the 
weathering of trap rock. At a distance varying from a few inches to as milch 
as six feet below the surface is a substratum of what is known as murum, which is 
a secondary deposit from the disintegration of the trap rock. This is 
porous, and, if it is within two or three feet of the surface, excellent 
rnder-drainage can be assured. Where it is at a greater depth than 1 tihis, 
Irainage is often poor and cane can only be cultivated successfully, if the water 
mpply is carefully controlled. The rainfall of the Karnatak, except in the east 
where climatic conditions differ little from those of the Deccan, is more certain 
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than that of the latter, the average at Belgaum being about 50 inches. This 
part of the Province receives more rain from the north-east monsoon, i.e,, 
between November and January, than any other. The soils of this tract, like 
those of the Deccan, are formed mainly by the weathering of the trap rock ; but, 
as the debris from primitive rocks is mixed with basaltic material, they are more 
varied in character than those of any other part of Bombay. Cane cultivation 
here, as in Gujarat, is almost entirely under wells. Rather more than three- 
quarters of the 4,000 to 5,000 acres under cane in Gujarat arc in the Surat 
district, the mean rainfall of which is about 52 inches annually. The soil is a 
heavy clay, but there are patches of excellent loam and it is on these that the 
cane of the tract is cultivated. The Konkan, comprising the coast districts of the 
Province below the Western Ghats, has a rainfall of between 100 and 150 inches 
which is all received during the five months of the south-west monsoon. Except 
for a narrow strip along the coast varying from 16 to 50 miles in width, which 
consists of recent sandy deposits on which excellent garden crops can be grown, 
if fr^sh water is available for irrigation, the soils of this part of the Presidency 
ire various forms of disintegrated trap and range from light and shallow' Soils 
to heavy clays where water has been held up by the embankments of the rice 
fields. The cane of this tract, which is mainly grown ‘in the Kanara and 
Ratnagiri districts, suffers from the heavy rainfall, unless attention is paid to 
drainage. It cannot be grown entirely without irrigation and requires watering 
from wells, tanks or fiver channels between planting and the break of the 
monsoon. 


171. The average area of Bombay, exclusive both of Native States and of Sind, 

Statistical during the five years ending 1918-19 was 

48,679,650 acres. The not area actually 
cropped during the same period averaged 26,025,889 acres of which 74,976 acres 
were under cane. The percentage of the area under cane to the net area cropped 
was 0.3 and to the total area under cane in India was 2.7. The average yield of 
gur for the quinquennium, including that of the 3,867 acres in Sind for which 
separate figures are not given, was returned at 2.6 tons per acre, a yield which is 
more than twice as much as that returned by any other Province in India with the 
exception of Madras. It should be mentioned that the average area under cane 
in Bombay exclusive of Sind, for the five years ending 1918-19, according to 
the/ Estimates of Area and Yield of Principal Crops in India, ’ (revised figures) 
was 109,533 acres. This, however, included Native States, so that there are 
some 34,500 acres under cane in the Native States within the limits of the Pre¬ 
sidency, mainly in Kolhapur and Kathiawar. 


172. Some work on the classification of the canes of Bombay has been done by 

Mr. Mollison and others, but it is far from 
complete, Dr. Barber classifies Kalkya 


'Tarietiesof cane. 
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or Hullu Kabbu, a tall, thin, hard cane which ifr found in the Karnafcak, as a' : 
member of the Saretha group. As mentioned in the preceding Chapter, thid 
variety is grown in the Bellary district of Madras, where, however, it appddrtp 
to be a thicker cane than in Bombay. Khadya, Bansi or Vansi and Sunnabile 
are included by Dr. Barber in the Sunnabile group, the best known members of! 
which in other Provinces are Dlmuln in the Punjab, Mojorah in .Assam aqd 
Naanal in Madras. Sunnabile is the thickest of these. It is found in the 
Belgaum and Ratnagiri districts and is said to tiller freely and ratoon well. 
Khadya, which is grown in the Deccan and Karnatak, and Bansi, which is grown 
in the Surat and Belgaum districts, are tall, thin, hardy canes, Khadya being 
especially rich in sucrose. As in Madras, the thick canes are numerous and 1 It is 
unnecessary to give a detailed description of them. Paunda, generally ^howii 
in Bombay as Pundia, though susceptible in some localities to red rot which 
has almost put an end to it in Gujarat and the Konkan, is undoubtedly the best 
of them and is grown on a far larger scale than any of the others. Di. Barber 
considers it obviously an introduction which has, hoAvever, been a very long 
time in the country. A striped variety of Paunda known as Khabiryd is grown 
in some parts of the Satam and Sholapur districts. It is said to be hardier than 
Paunda and to require less irrigation. Amongst the varieties of thick cane 
mentioned by Mr. Mollison arc Khajuria, Malabari, Bhuri, Phojhuri, Songadl 
and Kalijadi in the Surat district, Dcogadi in the Ratnagiri district, Rasd&H 
and Ramrasdali in the Kanara district and Karekabbu in the B’Clgauhi and 
Dharwar districts. Other thick varieties not mentioned by Mr. Mollison are 
Tambola and Newalva which are found in parts of the Nasik district but are being 
replaced by taunda. It appears probable that in Bombay, as in Madras, all 
the thick canes are introductions, many of which have been in the country a long 
time and have greatly degenerated. 

173. The Manjri farm near Poona, which is the centre of the activities of the 

Bombay Agricultural Department in 
History of work on snyarcane, regard to cane, was established in 1894. 

The varietal tests which have formed an 
integral part of the work have merely established that for tracts where irriga¬ 
tion is available and disease is not prevalent no better variety exists at 
present than the local Paunda. An unnamed Java variety introduced by the 
Agricultural Department and called by it Manjav is increasing in popularity in 
the Deccan owing to the fact that it ripens in ten months, whilst. Paunda is on the 
ground from twelve to fourteen months. Red Mauritius, which, when it was 
first imported by Mr. Mollison in 1898, was found low in sucrose bat has since 
improved in that respect, is spreading with some rapidity in the Konkan, where 
Paunda has been found unsuitable to the local conditions owing to its propensity 
to lodge and its inability to withstand red rot. The valuable work which has 
L3ISC y " 
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been doini at Manjri by Mr. J. B. Knight, Professor of Agriculture at the Poona 
Agricultural College^ has been much more fruitful in other directions than in that 
of the Introduction of new varieties. It has established the possibility of obtain¬ 
ing heavier; yields of cane than, those secured by the ordinary cultivator with 
less water and manure and with smaller expenditure on sets and cultivation. 
Special attention has been paid to manorial questions : the advantages of grow¬ 
ing sann hemp {C-rotalaria juncra) as a green manure crop have been demons¬ 
trated ; and tho optimum amount of nitrogenous top dressings has been 
worked out. An unusual line of work recently taken up by the Department if 
the organisation of a special party for the destruction of pigs in the Deccar 
canals area, particularly in the Nira Valley. Guns and hunting dogs an 
employed, and in 1919 out of 286 pigs seen 134 were killed. To the experiment! 
with furnaces for gur making which have resulted in the evolution of a furnace 
which is far more efficient than any previously in use in the Presidency reference 
is made in Chapter XVT1I below 

I 

174. Throughout Bombay, except in the canal tracts of the Deccan, cane is 

. , , grown in verv small patches. In the 

Aqncultnrai practice. rr , 

r Konkan it is usually rotated with rice ex¬ 

cept in the Thana district. In that district and elsewhere in the Province outside 
the canal areas it forms one of a series of garden crops and, therefore, follows 
such crops as plantains, ginger, turmeric, chillies, onions or other vegetables in 
no definite sequence. In the canal areas, where it is cultivated in large blocks, 
it is grown on the same land as frequently as possible, though as a rule not 
oftener than once in three years. When no ratoon crop is taken, the most com¬ 
mon rotation is— 

1st year, cane, 

2nd year ,juar ,(Andropogoti .nort/hinn) followed by a fallow, 

3rd year, bajra ( Peiinisetum typhoideuiu) and gram. 

SpOlt wheat (Khapla), or “ Sal ” rice followed by gram, or bajra and tnr 
( Cajantis bidints) often replace jmr in the second year ; and sann hemp 
(Crotalaria jnncea ) is sometimes grown instead of bajra and gram in the third 
year. When ratooning is practised, a common rotation is— 

1st yeai> plant cane, 

2nd year, ratoon cane, 

3rd year, a fodder crop followed by groundnuts or bajra, 

4th year, a green manure crop followed by a fallow till cane is planted 

again. 

Cane in this rotation is grown two years out of four, the other three crops 
occupying the land for the remaining two years. 
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Where iron ploughs are in use, as they are in the greater part of the 
Presidency, three ploughings only are given. In North Gujarat, where light 
wooden ploughs are still common, the number is as high as 15 to 20. After 
ploughing the land is worked to a fine tilth by a blade or log harrow hud i's then 
levelled. In the canal areas, in order to facilitate irrigation, the land is ridged 
up with the plough, the ridges being about 21 feet apart and the furrows as.deep 
as possible. Water channels 10 feet apart are then made by the plough, at right, 
angles to the ridges, so that the field is laid out into beds about 10 feet square. 
The sets are placed in the bottom of the furrows and are trampled in to a depth 
of three or four inches by the feet. The distance between the sets is about four 
inches. In the Karnatak and the Konkan no beds are made. The sets are 
planted in furrows which,*in the Konkan, are made from twelve to eighteen inches 
deep in order to facilitate earthing up later on and so prevent lodgjing. In 
Surat whole canes are passed through a peculiarly constructed plough which 
buries them from four to six inches and frequently destroys buds in tb!e process. 
No selection of sets is practised beyond a cursory examination to see if the buds 
are undamaged. The number of sets used varies from 16,000 to 20,000. 

After-cultivation consists of weeding and earthing up. Three weedings are 
given before earthing up and two after. A small sickle-shaped implement is 
used for the purpose. The number of irrigations is as high as 35 to 40, and It is 
estimated that careful cultivators in the canal areas use 112 inches of Water and 
careless cultivators as much as 136. Cane is always wrapped and tied in the 
Konkan. In other parts of the Presidency canes are only tied together when 
lodging appears likely to prove troublesome. s 

Farm-yard manure is everywhere the principal manure used except in parts 
of the Konkan, where its place is taken by fish manure, and in the canal areas of 
the Deccan, where poudrette takes its place to some extent. When farm-yard 
manure is used in the Konkan, a small dressing is applied when the cane is 
planted and is supplemented by three dressings of castor cake. Elsewhere the 
amount of farm-yard manure used varies from 30 or 40 cart loads in Surat, 
where a crop of sann hemp often precedes cane, and under well irrigation in the 
Deccan, to from 60 to 100 cart loads in Northern Gujarat. This is supplemented 
by sheep-folding in the latter tract and in the Karnatak. In the canal areas, 
Avhere the quantity of farm-yard manure or poudrette used ranges from 30 to 
60 cart loads, heavy dressings of oil cake, which may bo either castor, groundnut, 
karanj (Pongamia glabra), niger (Guizotia abyssinica) or Safflower ( Car- 
thamus tinctorius), are also applied to the extent of as much as 3,000 lbs. to 
the acre. Farm-yard manure is always ploughed in and the dressings of cake are 
worked into the soil either when weeding is done or when the cane is earthed up. 
Trash, when not required for fuel, is burned on the land. 
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Katooning. is not practised in Gujarat or the Koiikan. One ratoon crop is 
often taken in the Karnatak and from land under wells in the Deccan. On the 
newer canals in the Deccan the number of ratoon crops is often as high as four 
or five; but on the older canals, such as the Nira Left Bank canal, not more thap 
one such crop is grown. 

The most nsual time of planting in Bombay is between January and April, 
though in the Surat district it is done as early as October and in parts of the 
Sjata'ra apd Thgna districts in November. In Northern Gujarat, on the other 
hand, and in other parts of the Thana district it is delayed till June. The time of 
harvesting varies according to that of planting from September till May ; but it 
n^av be stated that, as a general rule, cane in Bombay is on the ground from 
twelve to fourteen months, though when Paunda is planted late this period ex¬ 
tends t.o eighteen months. 

175. For the five years ending 1918-19 the area of cane in Bombay irrigated 

Prospects of extension. friim Government sources of irrigation 

(a) The Deccan canals. averaged 23,595 acres. That there has 

fi) The present position. recently been a rapid expansion in the 

area is shown by the fact that in the last year of the quinquennium the 
figure urns 29,742 acres. Practically the whole of this area is under the Deccan 
canals ; and, as it is on these canals and their projected extensions that the most 
hopeful prospects for an expansion of the cane area of the Bombay Presidency 
exist, it is necessary to give a brief description of them. The number of Govern¬ 
ment irrigation works in the Bombay Deccan is largo, but the area under the 
majority of them is insignificant and we shall confine ourselves to the main canal 
systems. It will be convenient to take these in order from south to north, 

The Gokak canal, which was opened in 1884, takes off direct from the G’hata- 
prabha river. It irrigates a small area in the north of the Belgaum district and 
is at present entirely unimportant from a cane-growing point of view, as the 
highest acreage under cane hitherto has been 338 acres in 1918-19. It is, how¬ 
ever, under contemplation very greatly to extend this system, and the construc¬ 
tion of a reservoir at Daddi on the Ghataprabha river has been sanctioned. 
When this i,s completed, it is anticipated that the canal will irrigate 132,000 
acres. 

The Krishna canal which is the oldest of the Deccan canal systems, having 
been,'opened between 1865 and 1870, is also a small canal. It takes off from the 
Krishna River, as its name implies, anil irrigates part of the Satara district. 
Of its irrigable area of 12,320 acres an average of. 1,949 acres was under cane 
during the quinquennium ending 1918-19, which was not far short of half the 
area actually irrigated. 
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The Nira Left Bank canal, which was opened in 1884, receives its supply 
partly from the Nira river and partly from Lake Whiting', a reservoir on a 
tributary of that river. This canal commands an area of 274,447 acres’in tJie 
Poona district of which 113,280 acres are irrigable, though the area actually 
irrigated in 1918-1§ was less than one^half of this. The average area under 
cane for the five years ending 1918-19 was 9,133 acres, the highest figure recorded 
being 11,600 acres in 1918-19. 

The Nira Right Bank canal ,js not likely to be completed until. 1928. A dam 
180 feet high and 4,300 feet long is at present under construction on the Yalwandi 
river and it is anticipated that, when it is completed, 114,000 acres in the Poona, 
Satara and Sholapur districts and the Phaltan State will be irrigable from it. 

The Mutlia canal, which was opened before 1880, is a small canal in the*Poona 
district capable of irrigating 16,800 acres only. The average area of cane under 
it for the five years ending 1918-19 was 4,903 acres, and it should be mentioned 
that the cane area in 1917-18 was almost exactly half the area actually irrigated. 
The Manjri farm is situated in this tract. 

The Pravara River Works consist of a right and left bank canal with a 
masonry dam on the Pravara river in the ghats at Bhandardada. The Right 
Bank canal has been completed and is in operation. The earthwork on the 
Left Bank canal has also been completed and the masonry works are making 
rapid progress. The dam has not yet been carried to its full height, but it is 
expected that the whole scheme will be finished within the next two years, and wiR 
then be capable of irrigating 75,000 acres in the Ahmadnagar district. Tfie area 
under cane on the Right Bank canal had expanded from 23’ acres in 1910-11 to 
1,421 acres in 1917-18, (it fell somewhat in the following year) but that on the 
Left Bank canal is still insignificant. 

The Godavari Lett and Right Bank canals, which depend for their supplies 
on Lake Beale, a storage reservoir on the Godavari river, have been practically 
completed. They command an area of 220,000 acres in the Ahmadnagar and 
Nasik districts of which the acreage actually irrigated in 1918-19 amounted to 
45,893 acres. The area under cane has expanded from 2 acres in 1910-11 po 
7,084 acres in 1918-19, of which nearly two-thirds were on, the Right Bank canal. 

176. The maximum area of cane which has been cultivated on the Deccan 
(if) Future project*. canal systems, during the last ten years 

has been some 27,750 acres. It is antici¬ 
pated that, when the Godavari canals are fully developed and the works provid¬ 
ing additional storage for the Pravara and Nira canals are completed, this figure 
will riso to 66,200 acres, the Godavari canals providing 3,000'acres of the Addi¬ 
tional area and the Pravara and Nira extensions some 1 36,00(5 acre®. The 
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Gokak canal extension is the only important work in the Deccan which 
has been sanctioned but not yet commenced ; and we were informed 
that this, when completed, might add another 24,000 acres to the area 
under cane and bring the total up to 90,200 acres. The possibilities 
of expansion, however, by no means end there. The question of pro¬ 
viding still further storage for the Godavari, Pravara', Mutha and Nira 
canal systems has already been investigated, and i't is estimated that this addi¬ 
tional storage would permit another 58,300 acres of cane to be cultivated. The 
maximum area under cane in the Deccan canal tracts would then be 148,500 acres. 
There are certain other projects under consideration into the details of which it 
is unnecessary to enter, as it is unlikely that any of them will be undertaken 
until all the other works mentioned above have been fully developed. Should 
these <eventuate, they would add still another 45,000 acres to the cane area of the 
Deccan. The limit of the possibilities of the Deccan canal tracts in regard to cane 
may, therefore, be placed at 193,500 acres ; and the area which may not impro¬ 
bably be reached in the near future at very nearly 150,000 acres, or more than 
five times as large as it is at present. This may seem a small figure when com¬ 
pared with the lg million acres under cane in the United Provinces ; but, when 
it is remembered that the average outturn of gur per acre in the Bombay 
Presidency, even in present conditions, is almost three times as large as it is in 
the United Provinces, it will be realised that the importance of this additional 
area under cane cannot be measured merely in figures of acreage. At the same 
time, we feel bound to utter a warning against a too hopeful view of the prospects 
of cane in the Deccan. A very disquieting feature of the situation is the extent 
to which water-logging is prevalent in some of the Deccan canal areas, and this 
question wo now proceed to discuss. 

177. We ourselves in the course of our tour saw evidence of the damage done 
(Hi).Water-logging m the Deccan canal to canal irrigated areas fiom this cause \ 
area * and some idea of the extent of it can be 

gathered from the statistics given us regarding the Nira Left Bank canal, on 
which three experimental schemes for reclamation by drainage have already been 
undertaken. Of the total commanded area of 81,000 acres in the perennial 
section of this canal, we were informed that 9,100 acres had already gone com¬ 
pletely out of cultivation as a result of water-logging or salt-efflorescence pro¬ 
duced thereby ; while the area appreciably damaged in the same way was 
estimated at 27,000 acres. The extent of the damage caused or threatened on 
the Godavari and Pravara canals has not been so carefully investigated as yet ; 
but the ascertained rise of the sub-soil water-table justifies the apprehension that, 
if remedial and preventive measures are not speedily taken, the situation on these 
.copals ,may shqrtly become as serious as it is on the Nira Left Bank canal. On 
tfcfct caual, a^ any rate, there is no doubt that the wfiter-logging is largely due to 
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seepage ; and it was stated in evidence before ns that proposals were under 
consideration for lining some of the softer portions in the tail of the system 
where leakage is at present especially serious. We are handicapped in 
expressing our views on this problem by the fact that our Committee does not 
include an irrigation expert among its members ; but the deterioration of the soils 
in some of the canal commanded areas is already so marked and so extensive, and 
the reasons for it are so obvious that we feel bound to bring the existence of the 
evil into prominence and to express the hope that the Local Government will 
give the most careful consideration to the question of lining not only the older 
canals, where seepage has already inflicted appreciable damage, but also the 
newer canals, and particularly projected extensions, where the problem is one of 
prevention rather than of cure. We realise that the paramount consideration 
in this matter is the question of cost ; but it must be remembered that against 
the cost of lining has to be set off the money equivalent not merely of the water 
saved thereby but also of the deterioration of land in the commanded area 
prevented by the stoppage of water-logging. Moreover we trust that the Local 
Government will not lose sight of the fact that these Deccan canals have been 
designed as protective works in the interests. of a tract peculiarly liable to 
famine and that the securing' of a remunerative return on the capital outlay 
should not', therefore, be either the first or the preponderating consideration. 
And certainly there is no part of India which we have visited where the lining 
of canals would confer more direct and substantial benefit than in the canal 
irrigated areas of the Bombay Deccan. 


178. It has been represented to us, however, that lining alone will not com- 

(iv) Drainage schemes and the problem pletely eradicate the evil : and that com. 
of redistribution of holdings. • , 

P 1 ehensive drainage schemes are required 
to supplement the effects of lining, unless perennial irrigation is to be abandoned 
altogether. The necessary legal machinery for the execution of such drainage 
schemes is provided b) T section 15 of the Bombay Irrigation Act (VII of 1879) • 
but several witnesses who appeared before us have contended that the frag¬ 
mentation of existing holdings and the unsuitable shapes and scattered posi. 
tions of the plots at present put down to crops requiring perennial irrigation 
render the evolution of practicable schemes an impossibility. Exponents of 
this view, therefore, (with whom it will be seen from Section VIII of his Supple¬ 
mentary Note that our colleague, Mr. Padshah, agrees) maintain that, if any 
improvement is to be effected, the concentration of the areas under 
cane and crops with similar water requirements is essential and that 
for this purpose compulsory acquisition followed by redistribution of 
existing holdings in the area selected for perennial irrigation at least 
must be enforced, the new holdings to be reallotted subject to spedfio 
conditions regarding the crops to be grown and the economic use of 
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the canal water. We were informed, in fact, that the Bombay Government 
had under consideration a Bill for the acquisition and redistribution of the 
whole area commanded by any canal which may be constructed in future. This 
opens up a large question involving drastic interference with existing rights 
both legal and customary. It is a question for the decision of which most 
careful and special investigations are required, and close familiarity with the 
laws and customs affected is indispensable. We have had neither the time nor 
the -opportunity for such investigations ; nor has any of us more than a super¬ 
ficial familiarity with the salient facts of the problem. For these reasons all 
of us except Mr. Padshah refrain from expressing any opinion on it either one 
way or the other, realising, as we do, that its solution must depend on far wider 
and more fundamental considerations than the interests of a particular crop, of 
whatever potential value. In one small and special case, however, we would 
support the advocates of redistribution, namely when land has gone entirely out 
of cultivation in canal-irrigated areas through water-logging. On the Nira Left 
Bank canal, we were informed, small blocks of abandoned land have already been 
Acquired for the purpose of the reclamation experiments already referred 
to and the latest results of those experiments appear to have been very 
encouraging. Should experiments on a larger scale confirm the provisional 
conclusion that the solution of the drainage problem in these areas is the open¬ 
ing up of the deep subsoil with the object of discovering and utilising the 
old natural drainage lines, we recommend that Government should proceed to 
acquire all blocks of land which have been abandoned from this cause, to reclaim 
them and then to reallot them to the original owners, if they are prepared to 
take them up again subject to the three conditions that they will accept redistri¬ 
bution of the block into holdings of suitable size and shape, that they will repay 
to Government the cost of reclamation and that they will undertake to co-operate 
in a definite scheme of intensive irrigation by the cultivation in concentrated 
areas of sugarcane and other valuable crops requiring a perennial water supply. 


179. Representations were also made to us by a number of agricultural wit- 

fvj The agricultural population and nesses regarding the administration of 
the Irrigation Department. j } 10 TmVofn., -p, , 

, . . . . ,llc ”ligation Department, notably re¬ 

garding the intervals at which canal water is supplied to each field and the pro¬ 
vision requiring the construction on all irrigated fields of bunds of a specified 
height. These again are questions into the technical merits of which we are not 
competent to enter ; but we have been strongly impressed with the importance of 
close and intimate relations between the officers of the Irrigation Department 

. fl CU ii Vat ? rS Wh ° Se fieWs they servc ’ in order that the latter mav under¬ 
stand the difficulties of equitable distribution and the real objects of the various 

official regulations, and. that the former may appreciate the' indirect and often 
unforeseen results when the Department’s rulqs are put into actual operation. 
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It is for this reason that we welcome the present movement in Bombay towards 
the formation of Irrigators’ Associations, with the members of two of which 
we held informal meetings during our tour, for it seems to us that these 
Associations can do much in the way not only of the collective and efficient 
representation of the cultivators’ views but also of [enlightening their own 
members regarding the essential community of interests between themselves 
and the Irrigation Department. The formation of these Associations should, 
we think, be actively encouraged ; and we hope that in the future they will be 
valued by no-one more than the Canal Officer himself as a reliable source both, 
of information and advice. 


180. Any substantial extension of the area under cane outside the Deccan 

(b) Well irrigation. de P end entirely in the Karnatak aa d 

Gujarat and partly in the Konkan on an 

increase in the number or an improvement in the type of wells used in those 
tracts. In the year 1918-19 the cane area irrigated from wells in the Presi¬ 
dency proper (29,505 acres) was almost as great as that irrigated from Gov¬ 
ernment canals (29,742 acres). The scope for improvement is, therefore, 
great, particularly as the existing wells in [Western India are generally 
small, and in many areas are very expensive to sink. Appreciable 
progress, considering the small staff at his disposal, has, we understand, already 
been made by the Agricultural Engineer in the sinking of tube wells ; but the 
work has latterly been impeded by the shortage of plant and the multiplicity 
of other duties devolving upon the Agricultural Engineer. It is now time that 
a systematic campaign was opened ; and we trust that the outstanding import¬ 
ance of the work will be recognised by the early formation of a separate branch 
of the Agricultural Engineering Department for the sinking of new wells and 
the improvement and deepening of old ones, as well as for the installation of 
power pumps in connection therewith, a matter of special importance in Bombay 
where fodder famines from time to time make great inroads on the available 
cattle supply. Here no less than in the United Provinces and the Punjab the 

campaign of improvement should be concentrated as far as possible ; and 

* 

combined with an active propaganda in selected areas. As progress is made in 
extending the popularity of the improved plants, the work will sooner or later 
demand whole-time supervision, when the separate branch for well boring 
will, we hope, be given an Agricultural Engineer of its own, whether the head 
of the Department himself or the second officer working under his general.control 
will depend upon the comparative importance of the two branches which future 
developments may establish. 


181. The most important problem of improvement in cane cultivation in 
Agricultural improvements. Bombay differs in a marked degree from 

wise 


that in other Provinces. In its yields of 
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cane and sugar per acre Bombay stands an easy first among all the Provinces of 
British India, crops of 50 tons to the acre being not unknown and crops of 40 
tons being commonly obtained under canal irrigation ; but these yields are only 
obtained at a remarkably high cost which is without parallel elsewhere. This 
has been estimated, even before the war, to be sometimes as much as Rs. 600 per 
acre ; the main items contributing to this large figure being manure and labour. 
It is one of the chief merits of the excellent work done on cane in the Presidency 
that economy in the cost of cultivation was early recognised as a more pressing 
question than any other, and the experiments conducted on the Manjri farm 
have been mainly directed to its solution. They have resulted in the evolution 
of a system of cultivation, popularly know.- as the Manjri method, for which its 
author, Mr. Knight, claims only slightly better yields than those obtained by 
the ordinary local method, but which undoubtedly obtains these yields at a 
considerably reduced cost and with large savings of irrigation water. We are 
indebted to Mr. Knight for the four photographs illustrating some of the main 
features of the method which we reproduce at the end of the Report (Plate? 
17-20). 


182. So far as the actual system of cultivation is concerned, the object of the 


(a) The Manjri method . 


Manjri method is to economise labour by 
the substitution of bullock labour for 


manual labour as far as possible. This is secured by the spacing of the furrows 
in the cane-field 5 feet apart instead of onlv 21 feet, and erecting crossbunds 
for irrigation purposes at right ane-les to the furrows at intervals of not less 
than 100 feet instead of 10 feet. Not only does this arrangement allow most 
of the ridging to be done by cattle-power, but it enables the subsequent 
operations • of weeding and banking up of the young cane to be done by the 
same means ; while there is also an incidental reduction in sets sown (from 
16,000 to 6,000) and in the labour employed in distributing them, as it is now 
possible to distribute the sets along the furrows' direct from carts instead of 
carrying them from the field boundary by head-loads. The volume of irrigation 
water required by the Manjri method is said to be as low as 63 inches against 
a minimum of 84 inches required by the local method, while commonly far more 
than this is used by the ordinary cultivator. The chief reasons for this saving 
are that, by the improved method, the superficial area requiring saturation in 
the early stages of cultivation and the number of plants to be irrigated are 
reduced by half, and that the upper layer of earth* between the cane-rows is 
left as a dry soil mulch and loss by evaporation is thereby minimised. Special 
care is also taken to admit the irrigation water into the rows at a slow rate 
(about; 100 feet per hour) ; and this, combined with the deep ploughing and 
thorough tillage’ the field has already received, enables the soil to absorb and 
hold in a capillary state some ten inches of water without seepage. 
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This careful irrigation also contributes largely to another main source 
of economy which has been worked out at Manjri, namely economy in the use 
of manure. There is a tendency in the trap soil of the Deccan for the .finer 
particles of clay to settle into the spaces between the soil granules and to 
impede the free circulation of water and air in the soil. The iij|SjjijM^b|nuring 
of cane within the trap area, therefore, requires the maintenance of a^Iuitable 
physical state of flocculation in the soil no less than the supply of adequate 
quantities of plant food. It is owing to their failure to appreciate the import¬ 
ance of the former factor that the cane-cultivators of the Deccan have gradually 
increased their applications of manure till they have long since parsed the 
limit of economic response. The lengths to which this excessiy^.application 
has gone can be gauged from the facts that in the canal irrigated : are.a& of 
the Deccan the cane cultivator frequently applies some fifty to eighty cart-loads 
of farm-yard manure (approximately 225 to 3(30 lbs. of nitrogen) and three 
tons of oil cake (500 to 000 lbs. of nitrogen) to an acre of Paunda ; whereas 
by the Manjri method it has been found possible to obtain equally good yields 
with the application of only twelve cart-loads of farm-yard manure (about .54 
lbs. of nitrogen) and less than half a ton of oil cake (under 100 lbs oif 
nitrogen). Manuring experiments are still in progress at Manjri with the 
object of ascertaining the minimum loss of nitrogen actually applied to the 
soil in the form of manure which must be regarded as unavoidable ; but the 
results, so far obtained indicate that the most suitable method of manuring 
is to supplement a green manure crop of sann hemp (Crotalaria juncea), which 
has been estimated to contain some 75 lbs. of nitrogen by a top-dressing\ with 
approximately the same nitrogen content, that crops of over 40 tons to the 
acre can thus be obtained, and that, beyond this, increased applications of manhro 
do not increase the yield in any degree proportionately to their cost. 

183. We have described the Manjri method at some length, because we 

are impressed with its thoroughly, 
(h) Demonstration of the Manjri method. practical value> and because we con¬ 
sider that the active promotion of the method throughout the canal 
irrigated tracts of the Deccan is now the most urgent and important need for 
the improvement of. cane cultivation in Bombay. It requires more intelligence 
and careful supervision than the local method, but less water, less sets, less 
labour, less manure and, consequently, less money ; the cost per acre of cane 
cultivation by this method having been Rs. 361 before the war against the local 
cultivator’s costs of about Rs. 600. It is not, therefore, faced with the main 
difficulty which impedes the spread of improved methods elsewhere, that they 
involve a further demand upon the energies and the resources of the cane culti¬ 
vator to which he 'may not be ready or able unaided to respond. Properly 
demonstrated, therefore, the method evolved at .Manjri should attain a speedy 
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popularity ; and we would urge, as the first of our recommendations, the 
importance of constituting a special demonstration staff for work solely on 
sugarcane in the Deccan canal areas, whose main' duty would be the thorough 
demofistf&tion and popularisation of the Manjri method. In view of the excel¬ 
lent crops of 'cane already grown in this tract by the local cultivators, there 
is perhaps no part of India where it is more imperative that the special demons¬ 
tration staff should be most intimately familiar with the technique of cane¬ 
growing and with every detail of the method it will be their chief duty to 
demonstrate. It is, therefore, essential that every member of the special staff 
should undergo a thorough course of training on the Manjri farm before he is 
allowed to take up his duties in the field ; and that the whole of the demonstra¬ 
tion work should for the present be conducted under the direct control of the 
officer whose appointment we propose below for the charge of all the research 
work on cane in the Presidency. The same basis might be adopted for the 
organisation of this special staff as we have proposed for the United Provinces, 
namely, that it should consist of parties of field-men under Provincial (or 
Class II) officers of the local Agricultural Department, the strength being 
calculated at the rate of one field-man to every six demonstration plots and one 
Class II officer to every ten field-men. 

On this basis we think that the Local Government might -well create two 
such parties and initiate their training forthwith ; one for work on the Godavari 
and Pravara canals, where there are already some 8,000 acres of cane and 
an appreciable extension may be anticipated in the immediate future ; and 
one for work on the Xira and Mutlia canals, where the cane area is as much as 
16,500 acres and again there is a prospect of large extensions. A proposal 
to institute a campaign involving some 60 plots a year in an area of only 8,000 
acres of cane implies a far greater concentration of demonstration work than 
we have contemplated in any other Province; but the value of the work tot be 
"demonstrated and the exceptional prospects of success for a ■well-conducted 
campaign in this exceptionally favourable tract are our justification for it. 
Moreover, this appears to us to be the only part of the Presidency which offers 
any present prospect of the establishment of a factory industry ; and it is 
hardly necessary to point out that the almost inevitable result of the spread 
of the Manjri method with its saving in cost and its consequent enhancement in 
the margin of profit, will be greatly to stimulate the cultivation of cane on the 
Deccan canals. The work of these demonstration staffs should be specially 
concentrated on new canals or extensions as soon as they are opened, for it is 
of the greatest importance that a method of cultivation which involves the most 
sparing and economical use of water should be adopted from the outset for a 
crop like cane, the irrigation of which by the ordinary methods has probably 
contributed even more largely than percolation to the water-logging of existing 
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canal areas. We do not suggest the creation of a similar staff for demonstra¬ 
tion work on cane in other parts of the Presidency, as their conditions and pro¬ 
blems have not yet been investigated so exhaustively as have those of the Deccan 
canals tract, nor are their prospects of development as yet in any way so bright. 
In them, therefore, demonstration must await the results of the research work 
the local initiation of which we advocate below. • ■ • 


184. Except in certain tracts, such as the Konkan, no cane has so far been dis¬ 
covered which could be definitely recom- 
1 mended as superior to the local Paunda 

in Bombay. Paunda possesses a number of good qualities., It tillers very freely, 
is moderately free from lodging, exhibits for a thick cane a remarkable immunity 
to disease in the areas in which it is now extensively grown, has an average 
sucrose content of 15 per cent, on cane, and mills easily because its fibre content 
is usually below 10 per cent. It has also, of course, been long established in the 
country, and has hitherto shown no signs of deterioration. It is not safe, 
however, to rely too exclusively on a single variety of cane; and with the spread 
of improved methods there is always a possibility of introducing new varieties 
which will give as high a tonnage as Paunda and possibly a richer juice. Again, 
as a factory industry develops the need for an extended ripening season will 
be accentuated, and this can only be met by the establishment of varieties ripen¬ 
ing earlier and later than Paunda. The experiments now being conducted 
at Manjri, therefore, with thick exotic varieties and with Coimbatore crosses 
should certainly be continued and extended; and we consider that a special attempt 
should be made at the cane-breeding station to evolve a good, thick, disease- 
resisting cane for Bombay which might replace the local Paunda in the event, of 
its failure. Arrangements should also be put in train at Manjri for the propaga¬ 
tion of pure line sets of varieties the superiority of which is established. The 
rapid multiplication of sets on similar lines to those followed in Java (vide 
paragraph 22 of Chapter II), is not an immediate necessity in Bombay, but 
its practicability has already been demonstrated during the recent famine of 
1918-19, when, owing to the impossibility of obtaining water for planting cane 
in February, 1919, the problem of maintaining the necessary supply of sets on 
the Manjri farm was solved by carrying over a part of the standing cane till 
June, cutting it and planting it in seed-beds in that month and cutting the young 
cane so grown for sets again in February, 1920. A subsidiary line of work that 
requires to be taken up, also, is that of completing the classification of the indi¬ 
genous cane varieties and the isolation of pure line cultures of each'. ,• 

185. Although the area under cane in the Bombay Presidency is at present 
Organisation and control. comparatively small, the excellent crops 

(a) The Deccan. obtained, especially under canal-irrigation, 

the very considerable prospects of extension and the. interest already being 
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taken in the Deccan as a suitable area for the location of sugar factories, in our 
opinion, fully warrant us in recommending that all research work on cane in 
Bombay should be placed under a single officer whose whole time should be de¬ 
voted to it. The obvious centre for this work is Manjri where it is already being 
oarried on; and the obvious officer to place in charge of it is Mr. Knight, who 
is so largely responsible for the practical results already obtained. Mr. Knight, 
who has been Professor of Agriculture and, latterly, Principal, of the Poona 
Agricultural College, has hitherto supervised the work at Manjri in addition to 
his other duties; but the existing staff for demonstration and propaganda is 
'entirely outside his control. We recommend that the Manjri farm should be 
extended from the 62 acres it at present comprises to the 200 acres we have 
adopted as our standard for main cane research stations in all Provinces, and 
that Mr. Knight should be relieved of his other duties as soon as possible and 
placed in whole-time charge of it as well as of all cane demonstration work on 
the Deccan canals. One of his first duties will be the selection and training 
of the special cane demonstration staff we have just proposed and that staff 
should work in the field entirely under his guidance. It is true that we con¬ 
template the absorption of this post in the Imperial scheme outlined in Chap¬ 
ter XXIII below for a Sugar Research institute with its own substations in the 
main cane-growing Provinces and that under that scheme we intend that de¬ 
monstration work on cane should remain under the direct control of the local 
Department of Agriculture in each Province. The present case is, however, 
exceptional. The main object of the special staff we have proposed is the 
demonstration within a strictly defined area of a method of cultivation which is 
entirely Mr. Knight’s own work; and which has been evolved by him as an 
officer of the provincial Department. His name is already closely associated 
with the method in local opinion; and ho possesses distinct personal qualifica¬ 
tions for the active demonstration of its merits. While, therefore, the special 
demonstration staff for cane must always remain a provincial organisation, 
we trust that the Local Government will have no objection to the control of it 
remaining under Mr. Knight even after his post of Cane Research Officer for 
Bombay has been taken over by the Imperial Research Institute ; it being, of 
course, understood that, as soon as he vacated the post, the control of the special 
staff would be transferred to the Deputy Director of Agriculture in the pro- 
yincial Department within whose Circle it might from time to time be em¬ 
ployed. 


186. If the research work of v the special officer for cane is to be of benefit 

. . , ,, rr , to other parts of Bombay than the Deccan, 

(bj Gujarat and the Konkan. * * . * 

it must not be confined entirely lo Manjn, 
Conditions in the tracts irrigated by wells in Gujarat and in an, ares with such 
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a-heavy annual rainfall as the Konkan are so diverse that they require local 
stations for the solution of their problems. We consider them of sufficient int- 
portance to justify the establishment of such stations; but, until the prospects 
of a material extension of cane improve, we doubt if they need be on anything 
like such a large scale as Manjri. Areas of 40 to 50 acres each would probably 
suffice; and the neighbourhood of Amalsar suggests itself as a suitable site 
for the Gujarat substation. Both stations would be controlled by the special 
officer for cane, and their main lines of work at the outset would be the isolation 
and classification of local canes and varietal tests with exotics. We should 
be glad to see both stations started at an early date; but, should the Local Gov¬ 
ernment find itself unable to adopt all our proposals in anticipation - of the open¬ 
ing of the Sugar Research Institute which would ultimately take charge of all 
these stations, we are of opinion ^hat the substations for Gujarat 1 and the 
Konkan are of less immediate importance than the extension of the Manjri 
farm, the freeing of Mr. Knight entirely for work on cane, and the creation of 
a special demonstration staff for cane, action on all of which will, we trust, be 
taken at pnce on provincial initiative and in provincial interests. 


Sind. 


187. Sind lies between 28° 35' and 28° 29' N., and is thus just outside the 

tropics. It is entirely separated from 

Climate and soil. ,, . „ -r, , , 

the rest of the Bombay Presidency 
bv the sea, the vast salt water waste - known As the Rann of Cutch and the desert 
at the south-west corner of the Rajputana State of Jodhpur. It con¬ 
sists of the vallev of the lower Indus and comprises three distinct tracts— 
the Kohistan, or hilly country, on the extreme west, the central alluvial plain 
watered by the Indus and the Thar, or desert, on the eastern border. Prac¬ 
tically the whole Province lies outside the path of both the south-west and the 
north-east monsoons, and the rainfall is thus scanty and irregular, the annual 
average for all recording stations being not more than 6.4 inches. The climate 
is consequently arid and temperatures are very variable, the thermometer occar 
8ionally recording a few degrees of frost in the winter, and rising to as much 
as 120 degrees in the summer. At Jacobabad on the Upper Sind Frontier, a 
temperature of 126 degrees has been recorded. Cultivation is, in these circum¬ 
stances, almost entirely dependent on irrigation. The alluvial soil of the central 
plain is of the same general type throughout, varying only from a sandy loam 
to a ciav loam, and is of great potential fertility. Wlien irrigation water is 
applied, it develops into a rich mould ; without water it degenerates into- a 
desert. There are numerous irrigation canals to which the Indus > river, is, <bhg 
main source of supply r ; and with few exceptions they receive ‘water only from 
June to September during the inundation of the river, Even during this period, 
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their flow is very variable, since it is dependent on the height of the water in 
the river itself. The small area under cane is at present practically confined 
to the three southern districts of Karachi, Hyderabad and Thar and Parkar. 

188. The average area of Sind, exclusive of Native States, during the five 

years ending 1918-19 was 30,099,954 acres. 

Statistical. The ne ^. area ae t ua qy cr0 pped during the 

same period was £,911,181 acres of which no less than 3,495,596 acres or almost 90 
per cent, were irrigated, 2,963,675 acres (75 per cent.) from Government canals. 
Only 3,867 acres were under cane. The percentage of the area under cane to 
the net area cropped was 0.1 and to the total area under cane in India 0.1. We 
have already stated in paragraph 171 that separate figures for the yield of 
gur per acre in Sind are not available. 

. 189. The area under cane in Sind is, therefore, insignificant. What there is, 

is main% on the Jamrao canal in the Thar 
Prospects of development. and Parkar District, where it is grown, 

by Punjabi colonists, and on the 
Fuleli canal in the Hyderabad District. In the circumstances it is not 
surprising that the Bombay Agricultural Department has done no work on 
cane in Sind and that no information in regard to the varieties grown was 
forthcoming. Cane can obviously not be grown without irrigation in a tract 
the average annual,rainfall of which is about six inches ; but it is unnecessary 
to describe the irrigation systems of Sind in detail, as on none of the existing 
canals are the conditions of supply such as to render the successful cultivation 
of cane possible. Until perennial irrigation is assured, there is thus no pros¬ 
pect of any extension of the area under cane. The situation will, 
however, be entirely changed by the construction of the Sukkur Barrage and its 
connected canals. This well known project provides for a barrage across the 
Indus near the Sukkur-Rohri Gorge, for canals on the right and left banks of the 
river and for improvements in the Jamrao canal and the canals of the 
Eastern Nara Canals district which will remain outside the tract directly com¬ 
manded by the proposed right and left bank canals. Although the project has 
not yet been sanctioned, we understand that sanction is not likely to be long 
delayed and that, in all probability, the work on it will commence in the near 
future. The total cultivable area under the system is estimated at 6,529,700 
acres, of which it is anticipated that 81 per cent, will be irrigated annually. 
Whether any appreciable proportion of the latter area wall be under cane depends 
on the policy which is decided on in regard to that crop. We understand that, in 
order to ensure the economical use of w r ater and so to prevent water-logging, 
it is proposed to limit the cultivation of rice to the areas'in which it is at present 
grown, and that for the same reason it may be necessary to prohibit or curtail 
the cultivation of cane, The water requirements of. the latter crop have pot, 
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however, yet been worked out, and the first essential, therefore, is that these 
Should be ascertained. The Indian Cotton Committee in their Report recom¬ 
mended that .three agricultural stations with pumpiifg installations should be 
established in the tract which will be commanded by the proposed left bank 
canal in order that the Agricultural Department should be in a position to deal 
with the new conditions which will ensue when the Sukkur Barrage project ia 
completed. We were informed that these stations will shortly be established, 
and we would recommend that an investigation into the water requirements of 
different varieties of cane should be included in the programme of their work. 
The comparative requirements both of the superior varieties of other Provinces, 
more especially of the Katha variety which has established its superiority to 
other indigenous varieties in the neighbouring Province of the Punjab, and of 
exotics would be worked out. If it wore found as a result of this investigation 
that the same objections applied to the cultivation of cane as to that of rice all 
further work on cane would be abandoned. If, on the other hand, a contrary 
conclusion were reached, it would then be for the Agricultural Department to pro¬ 
ceed to further work to decide on the variety or varieties which should be distri¬ 
buted when perennial irrigation is assured. We are obviously not in a*positidn to 
make any more definite recommendations than this, but would point out -that 
experience gained in the Punjab should prove particularly helpful to the Agri¬ 
cultural Department in its work on cane in Sind in view of the close resemblance 
between the climatic conditions of Sind and the adjacent parts of the Punjab: . 


Summary of Conclusions and Recommendations. 

A.—Bombay proper. 

{1) The Deccan canals and their projected extensions afford the brightest 
prospects for the extension of cane in Bombay. 

{2) It is not improbable that nearly 150,000 acres of cane will be grown 
under these canals in the near future. 

(5) Water-logging is, however, a serious problem on some of these caHals 
and is partly due to seepage. 

(4) The possibility of lining the canals should, therefore, be carefully lion- 
sidered ; and the fact that they ivere originally constructed as protective rather 
than productive works shoidd not be lost sight of. 

(5) The Committee prefer to express no opinion on the general contention 
that redistribution of agricultural holdings shoidd be undertaken to enable drain¬ 
age schemes to be carried out. 

L3ISC 
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(6) They do,.however, support compulsory acquisition, redistribution after 
reclamation and enforcement of intensive irrigation in concentrated areas in 
the special case of land which has gone out of cultivation through tvater-logging. 

(7) The movement towards the formation of Irrigators’ Associations should 
be encouraged. 

(8) Outside the Deccan there is great scope for the improvement of well 
irrigation, and a separate branch of the Agricultural Engineering Department 
shoidd be created for the purpose. 

(9) Ultimately this branch will require an Agricultural Engineer of its own. 

(10) The main problem of agricultural improvement here is to reduce the 
high cost of cane cultivation 

(11) Much has been done to solve this problem by the improved method of 
cultivation worked out at Manjri. 

(12) The active promotion of this method throughout the Deccan canal 
areas is of the most urgent importance. 

(13) A special demonstration staff of two parties should be created and 
trained at once to popularise the method, one on the Godavari and Pravara 
canals, and one on the Nira and Mutha canals. 

(14) Similar demonstrations should be organised on nciv canals as soon as 
they are opened. 

(15) Experiments should be continued with a view to discovering new thick 
varieties to supplement or replace the local Paunda, and the cane breeding 
station at Coimbatore should co-operate to this end. 

(16) Pure line sets of superior varieties shoidd be propagated at Manjri, 
and the classification of indigenous canes shoidd be completed. 

(17) The present high yields, the prospects of extension and the possibility 
of a factory industry developing in the Deccan canals tract justify the creation 
of d whole-time post for the supervision of cane research work. 

(18) Mr. Knight, Professor of Agriculture, Poona Agricultural College, 
shoidd be appointed to this post, and the Manjri farm shoidd be extended to 200 
acres and form the centre of his ivork. 

(19) As a special case Mr. Knight should control the demonstration staff 
recommended above (item 13).' 
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(20) Subsidiary cane research stations of 40 to So acres each should be 
opened in Gujarat and the Konlcan under the cane research officer. 

B. — Sind. 

(21) There is no future for cane in Sind until the Sukkur Barrage project 
is carried out. 

(22) Even then it may be necessary to restrict the cultivation of cane under 
it in order to economise water and prevent water-logging. 

(23) The decision of this question depends on the water requirements of 
cane. 

(24) An investigation of the water requirements of different varieties should 
be undertaken at the agricultural stations shortly to be opened in pursuance of the 
recommendations of the Indian Cotton Committee. 

(25) The need for further agricultural ivork will depend on the result of 
these investiaations. 
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190. The Central Provinces including Berar lie between 17° 47' and 24° 27' 

Climate ami soil anc ^ are thus a ^ mos ^ entirely within 

the tropics. Cane in these Provinces 

-is a crop of small and until recently of diminishing importance. The district 
in the Province which returns the largest area under cane is Bilaspur with 
an average of approximately 4,000 aci’es in the last five years. The only other 
districts which have returned an area of more than 2,000 acres in recent 
years, are Raipur, Betul, Clihindwara and Chanda. The area under cane in 
Bhandara, which was formerly one of the principal cane-growing districts 
of the Provinces, was in 1919-20 only 854 acres. The area under cane in 
Berar is insignificant. Of the districts mentioned above, Raipur and Bilaspur 
lie in the great plain of Chhattisgarh, and Chanda and Bhandara in the Nagpur 
plain, whilst Betul and Chhindwara are on the Satpura plateau. Here, in 
comparison with other parts of the Provinces, the climate is fairly cool and 
during the cold season the temperature sometimes falls below freezing point 
to the detriment of the cane crop. Chanda, on the other hand, is the hottest 
district in the Provinces and a shade temperature of 119 degrees has been re¬ 
corded there. The average annual rainfall in the cane-growing districts ran¬ 
ges from 41.52 inches in Betul to 53.17 inches in Chanda. The mean 
annual rainfall of the Central Provinces excluding Berar is 49 inches. Of 
this amount over 35 inches 1 are received during June,. July and August, 
10 inches in September a.nd October and the remaining 31 inches in the other 
seven months of the year. The rainfall during the hot season is, as a rule, 
seldom more than an inch. The soils of the Provinces are as diversified as 
their scenery and vary from the heavy “ black cotton ” soil of Berar to the 
light sandy and stony up-lands of the Vindhvan and Satpura ranges. Cano 
is, however, mostly grown in the rice tracts of the east of the Provinces, the 
yellow and sandy soil of which, formed from metamorphic or crystalline rocks, 
is of little natural fertility, though it responds readily to manure and irrigation. 
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191. The average area of the Central Provinces and Berar, excluding Nativo 

States, during the five years ending 
Statistical . 1918-19 was 63,969,780 acres. The net 

area actually cropped during the same period averaged 24,663,471 acres of 
which 23,511 acres were under cane. In 1914-15 the area was only 19,000, 
acres, but in 1918-19 it had increased to 30,000 aicres. Even the latter 
figure represents a very great decline from that recorded during the first 
settlement of the Provinces between 1864 and 1869, when the total cane area: 
Was over 95,000 acres, and the Bhandara district alone had 11,000 acres.' 
Moreover the latest returns for 1919-20 show that the area had dropped again 
in that year to 19,000 acres. The percentage of the area under cane to the 
net area cropped averaged 0.1 for the five years ending 1918-19 and to the 
total area under cane in India 0.8. The average yield of gur for the quinr 
quennium was returned at 1.15 tons per acre, 


192. The varieties of cane grown in the Central Provinces are not numerous, 

but the range is very wide. Little work 
Varieties of cane. has g0 f ar ] 30en c }onc on classification, 

and the information regarding some of the varieties found in the Provinces 
which was furnished to us was very meagre. Of the varieties which undoubtedly 
fall in the class of thin or Ukh canes, Dr. Barber considers that Sararoo or 
Saradi and Kathai, thin, hardy canes with a very hard rind which are grown 
in the northern cane-growing districts of the Provinces, often as a protecting 
hedge round soft, thick varieties, belong to the Nargori group. He regards 
them as strange migrants from North Bihar and very primitive. Barhai and 
Baralii he places in the Saretha group. These he considers migrants from the 
Punjab and adds that it is a mystery how they reached the Central Provinces, 
as this is the most southerly part of India in which these “ thin, useless canes ” 
are found. Other canes which appear to fall in the Ukh class are Kala, a 
dark, red cane of no great value grown mainly in the southern districts, Bangla, 
grown in the Chhattisgarh division, and Ledi, grown in Balaghat and Bhandara. 
Bangla and Ledi are said to be popular as they produce a good quality of gur. 
In the Ukh class also fall Khari and Sunnabile, two varieties which have been 
introduced into the Central Provinces by the Agricultural Department during 
the last ten years from Bengal and Bombay respectively. As mentioned in the 
Chapter on Bengal, Khari is a thin, very hardy variety. In the Central Provin¬ 
ces it has been found to germinate well and to give a heavy yield, whilst its 
hard rind renders it comparatively immune to attacks by pigs and jackals. 
It gives a better, ratoon crop than any other variety yet tried and has been 
grown continuously on the Telinkheri farm at Nagpur as a ratoon crop for seven 
years without showing signs of deterioration. The gur produced from it it 
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slightly inferior to that produced from Sunnabile, but the latter does not ratoon 
so well. Of canes which appear to fall in the class of medium or Ganna canes 
the most important is Pachranga, a purple and yellow striped cane, the origin 
of which is unknown and which is found throughout the Provinces. Its juice 
content is fairly high and the gur produced from it is of good quality, though 
dark in colour. Malyagar or Dhaur, a greenish yellow cane which is found 
mainly in the Bilaspur and Balaghat districts, is placed by Dr. Barber in the 
Sunnabile group and is considered by him a fine specimen of that group. Of 
medium exotic varieties introduced by the Agricultural Department 247 B is 
spreading to some extent. It has a good stand and gives a very heavy yield 
and has been found to suffer comparatively little both from excess and defici¬ 
ency of water. Its remarkably hard rind renders it immune from attacks by 
wild animals, but makes it difficult to crush which militates somewhat against 
its popularity. The only thick cane which has been grown in the Provinces fbr 
any length of time is Paunda, known locally as Engrezi or Poundhi, which is 
said’ to have been introduced by Colonel Sleeman and is found mainly in the 
Betul, Clihindwara and Chanda districts. As elsewhere in India, it has a high 
sucrose content but a soft rind. Ashy, Striped and Red Mauritius, which are 
recent introductions by the Agricultural Department, have been found to give 
heavy yields of cane and gur of good quality, but, like all exotic canes, require 
better cultivation, more manure and more water than the local varieties, whilst 
they are more subject to red rot when grown on water-logged areas. 


193. Work on cane in the Central Provinces has been mainly carried on at 

the Tharsa farm in the Nagpur district, 
History of work on svoarcane. C( . , , . „ . ,, 

J J the Smdcwalii farm m the Chanda district 

and the Adhartal farm in the Jubbulpore district. The varietal tests carried out 

on these farms have demonstrated the superiority of Khari. Sunnabile, 247 B and 

the Mauritius canes to the local varieties ; and, as mentioned in the preceding 

paragraph, appreciable progress has been made in spreading them. Khari has 

now to a large extent ousted the local Kathai, whilst Ashy and Red Mauritius 

have become distinctly popular amongst the cane cultivators of the Betul district. 

In addition to improved varieties the Agricultural Department has introduced the 

Nahan mill for which there is now a keen demand, especially in the Chandaj 

district, and also the Poona method of making gur. A more efficient furnace 

designed by Mr. J. McGlashan is now, however, in use on the Government farms. 

Another matter to which the Department has devoted attention, but in regard to 

which its efforts have been hampered by the difficulties of supplies resulting from 

war conditions, has been the introduction of patent woven wire fencing, a very 

necessary improvement in thje Central Provinces where the depredations of wild 

pnimals are specially severe and constitute a serious obstacle to the introduction 
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of the softer rinded exotic varieties. It should here be mentioned that the work 
of the Agricultural Department on cane has been greatly handicapped by the 
difficulties in regard to irrigation facilities which we refer to below. At one time 
great hopes wer-e entertained of the successful establishment of a central 
factory in the area commanded by the Ghorajheri tank in the Chanda district, 
and with that object in view a concession was granted to Mr. McGlashan. The 
impossibility of guaranteeing a satisfactory water supply prevented these hopes 
from being realised. 


194. Excluding P.erar, which is predominantly a cotton tract and has since 

1909-10 had less than 2,000 acres under 


Agricultural practice. 


cane, the Central Provinces may be rough* 


ly divided into a wheat tract, comprising most of the districts of the Jubbulpore 
and Nerbudda divisions on the north and west and a rice tract, comprising 
the Nagpur and Chhattisgarh divisions on the south and east. In the former 
tract cane is most frequently grown in alternate years as follows :— 


November 3918—April 1919 a rabi (cold weather crop, such as wheat, 
gram or another pulse crop ; 

May 1919—January 1920, fallow ; 

February 1920—-January 1921, cane ; 

February 1921—October 1921, fallow, and then another rabi crop. 

In the latter tract cane is usually rotated alternately with rice, rice being 
sc ,/n in June and harvested in October to December, according to the variety 
grown, and the following cane crop being planted in February or March. The 
period of fallow between the two crops is thus often very short. Chillies and 
vegetables sometimes take the place of rice in this rotation ; while in parts of the 
large and thinly populated district of Chanda, where only one seventh of the 
total area is cropped annually, land is fallowed for as much as three years.before 
cane is grown. Eatooning is seldom practised by the ordinary cultivator the 
only varieties of cane which have been found to yield satisfactory ratoon crops 
being Khari and ITba. 

Cane is grown in the Central Provinces on black cotton soils, unless there 
is an assured water supply, when a sandy loam is preferred. The land is plough¬ 
ed and cross-ploughed some ten or twelve times with the country plough. It 
is then given a couple of harrowings and levelled, if necessary, with a heavy log. 
The resulting tilth is from nine to twelve inches deep. Sets as a rule are obtain¬ 
ed locally and, since crushing usually takes place before the next year’s crop 
is planted, small plots of the previous crop are left standing for sets. Where 
cultivation is more advanced; however, as it is in parts of the Balaghat and 
Bhandara districts, tops are stored at the time of crushing and planted opt 
inter. Selection of disease-free sets is not frequently practised, 
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The commonest and most efficient method of planting is the furrow system. 
Furrows are made by the country plough, about 18 inches apart, and after irriga¬ 
tion the sets are pressed to a depth of two or three inches into the soft mud. 
Other methods are:— 

(1) that of laying the land out into flat beds in which the sets are planted 

in lines after the soil has been softened by irrigation, 

(2) that of planting whole canes by means of a special type of country 

plough known as the bawan, through a large hole running down¬ 
ward's through the sole of which the canes are passed and pressed 
into position as the implement is moved along. Irrigation is not 
usually employed in this method, which is peculiar to the Bilasput 
district, 

(3) that of placing thie sets into small holes dug by hand, after which 

the field is ploughed and levelled, but is not irrigated till the young 
shoots are well above ground. The land is ridged up before the 
rains break. 

The number of sets used per acre, whatever system of planting is adopted, 
averages about 20,000 for thick canes and 25,000 for thin canes. No attempt 
is made to fill up gaps if germination is bad. 

' • No after-cultivation is given till the young shoots are well above ground. 
The soil is then worked with a kudali (a hand tool resembling a small pick-axe), 
the operation being repeated about once a month throughout the dry season. 
Just before the rains break in June the earth is ridged up round the stools so 
as to form drainage channels between the rows. During the rains no weeding 
or other inter-cultivation is done except by the best cultivators. Throughout 
its growing period irrigated cane receives some 12 to 15 waterings in the Jubbul- 
pore and Nerbudda divisions and as many as 30 in the Nagpur and Chhattisgarh 
divisions. 

The manure used is generally village refuse consisting of ashes mixed with 
some cattle-dung. The manurial value of the mixture is low, the nitrogen con¬ 
tent being less than 0.3 per cent and the average application per acre is not 
more than thirty cart loads, or 240 maunds, (8.8 tons), which is ploughed into the 
soil. In some districts sheep are folded on the cane-field and rarely this is com¬ 
bined with top-dressing, when much larger yields of cane and gur are obtained, 
©reen manuring is practised on a very small scale; cane trash is not used as 3 
manure at all, nor have artificial manures as yet attained any popularity, 
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Cane is planted between the middle of January and the end of March, 
and is harvested from the middle of December to the end of February. It thus 
occupies the ground for an average period of eleven months. 

195. Of the 30,000 acres under cane in the year 1918-19 less than 4,000 acres, 
_ ... we were informed, were grown without 

r irrigatjon, and it is clear from the res¬ 

tricted and uncertain rainfall between November and May that it is only under 
irrigation, whether from canals, tanks or wells, that any material improvement 
or extension is to be looked for. The first question that confronts us, therefore, 
in dealing with the cane problems of the Central Provinces is that of the most 
likely sources of irrigation water. In considering such a crop as cane, where 
the prospects of development depend so greatly upon I be degree of concentra¬ 
tion attainable, it is natural that we should look first to the larger sources of 
irrigation which it is beyond the means of private land-holders to provide. 


fa) Government irrigation works. 


196. The past history and present position of the Government irrigation 

works in the Central Provinces are, how¬ 
ever, peculiar, and have a direct bearing 
on the future of sugarcane cultivation within their commanded areas. Govern¬ 
ment works for irrigation purposes are here of very recent origin. In the quarter 
of'a century between 1871 and 1896 not only bad a failure of the monsoon been 
unknown but a long, wet cvcle within that period had caused serious and wide¬ 
spread iniurv to crops. The result was that, as the Irrigation Commission 
of 1901-03 found, the percentage of the area under crops which was irrigated 
by means of private tanks, wells or field embankments was in a normal year 
7 b per cent and in a dry year only 11 per cent. The situation was gravely dis¬ 
turbed, therefore, when an abnormally dry cycle of years followed between 
1897 and 1907. including a critical famine in 1899-1900 involving a total .expen¬ 
diture of public revenues on gratuitous relief and famine works of no less 
than 437 lakhs of rupees. The necessity for the provision of irrigation facili¬ 
ties at Government expense was then recognised, and some twelve principal 
schemes are now either completed or in course of construction. Only three of 
these are canal systems ; in a.11 three cases the river supply is supplemented 
by a storage system, for there are no snow-fed rivers flowing through the 


Provinces and the discharge of the few perennial streams is very low during 
the hot weather months. The bulk of the irrigat ion, supplies is thus provided by 
tanks, and the important fact to bear in mind is that, all th'ese schemes, both in 
origin and in intention, are essentially protective, whether on their financial 
results, actual or estimated, they are classed as “productive works” or not. 
Their object is to secure the more important food crops, namely, rice and wheat, 
L3ISC Y 
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and it is the deliberate policy of the Local Administration only to allow irriga¬ 
tion water for such crops as cane, if a surplus is available after the area under 
food crops has been fully supplied. The extent to which this limits the cultiva¬ 
tion of cane in areas irrigated by Government works can be gauged from the fact 
that only 1,497, acres were so cultivated in the year 1918-19. 


197. [We were informed that it was the Local Administration’s intention to 

adhere to this policy for the present until 


(b) 


the proportion of the food-crop area 


secured from failure by the provision of irrigation water was increased to what 
Would be regarded as a reasonable margin of safety. It was, therefore, decided 
as recently as July, 1919 that, while it was desirable in the interests of revenue to 
allow irrigation of sugarcane as a temporary measure under a large number 
of works, it was to be made clear to all cultivators that there was no guarantee 
of water either to mature the crop sown in any year or to provide for the crop 
in any succeeding year, and all subordinates were to be warned that the growing 
of sugarcane should not be encouraged without the special orders of the Chief 
Engineer. With a view to the most remunerative utilisation of surplus water, 
therefore, it was decided to classify the Government irrigation works accord¬ 
ing to the amount of water likely lo be available for crops other than rice. 
The details of the classification need not be considered here; it will suffice 
to state that in the case of only one out of five classes—that of works in which it 
is certain that there will be surplus water available in the worst year—has it 
been decided to encourage cane cultivation, and that out of 75 works so far 1 
classified only four have been included in this class. It is perhaps permissible 
to speculate whether the sharp and unexpected lesson of the opening decade 
of the century has not converted the local authorities to an extreme devotion 


to the policy of self-containment which ignores the possibilities of improved 
communications and the control of food supplies as means of meeting the scarcity 
arising from an occasional failure of the monsoon. In other words, it is dis¬ 
putable whether the true interests of the agricultural population would not be 
better served by a modification of the present policy to the extent of releasing 
a limited amount of the available water for the cultivation of such a profitable 
crop as cane and enabling the cultivator to meet by his enhanced purchasing 
powers the needs of a famine year, than by insisting on the insurance of his local 
food supplies at the cost of creating a glut in the great majority of years and 
thereby inevitably reducing the value of his produce. The question is a large 
one, however, and requires examination from other points of view than that from 
which it has naturally presented itself to us. It must be left to the Local Ad¬ 
ministration to decide whether tlie decision of 1919 should not now be recon¬ 
sidered; but we cannot refrain from representing that, so long as the present 
policy is maintained, there is no future for cane in the Central Provinces, excqpt to 
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the limited extent to which its cultivation is possible under wells. In present' 
circumstances we are compelled to accept this position ; but we accept it with 
regret, for climatically and agriculturally the prospects appear to us to be good. 
As it is, the Central Provinces stand third among the Provinces of India in their 
yield of gur per acre, despite the small attention given to Uae crop and the 
insecurity of the water supply, and the measure of improvement possible is 
illustrated by the returns obtained on the Government farms, yields of 3 and 4J 
tons of gur por acre having been given by the Khari and Sunnabile varieties 

respectively. 


198. Unless and until, therefore, the existing policy regarding the use of 

water from .Government irrigation works 
(c) Well irrigation. i s reconsidered, the only prospect of deve¬ 

lopment for cane lies in the promotion of irrigation by wells. So much so, that 
we feel it necessary to point out that, if Government is not prepared to under¬ 
take a regular campaign to this end, they should definitely decide that there is 
no future for cane in the Central Provinces and exclude the crop entirely from the 
local Agricultural Department’s programme of operations. Such recommenda¬ 
tions as we have to make for the improvement of cane, cultivation must accord¬ 
ingly be understood to postulate acceptance of the policy of promoting the 
sinking of wells.for the purpose. A post of Agricultural Engineer has now been 
sanctioned on the departmental cadre, and we regard it as of outstanding im¬ 
portance that the first duty with which he should be entrusted should be the 
organisation and execution of a scheme for the sinking of tube wells. It would 
not, in fact, surprise us, if it were found that his whole energies were taken up 
with this work, and a second Agricultural Engineer were required for the develop¬ 
ment of such other lines of activity as improved agricultural implements and 
power plants. iWe have in paragraph 49 of our Chapter on the United Pro¬ 
vinces recorded our reasons for holding that the practical results of a well-boring 
campaign are likely to be far more extensive, if it is concentrated in a selected 
area or areas which will enable the necessary supervision to be exercised and 
active propaganda to be combined with the meeting of the existing demand. 
These reasons are equally valid here and the same policy should be followed. 
|We have no desire to claim that the interests of cane only should be considered 
in organising the campaign ; but we trust that cane will find a prominent place 
in it, more particularly as the crop has little chance of development elsewhere. A 
district in which cane is already grown to some extent should, therefore, be 
chosen, and we venture to think that no better selection could be made for this 
purpose than the centrally situated Bhandara district of the Nagpur division, 
which in former years returned a larger area under cane than any other district 
in the Provinces and where the agricultural practice of the cane-grower is com¬ 
paratively; advanced. 
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199. Even if a considerable extension of the cane area under wells is attain- 
Agricultural improvements . ed, however, it is unlikely that for some 

(a) Improved varieties of cane. time to come, at any rate, cane will be 

grown on a plantation scale ; all improvements, therefore, both in the varieties 
grown 1 and in thewnethods of cultivation adopted require to be worked out with 
a view to the needs of the local cultivator. The damage done to cane in the 
Central Provinces by pigs and jackals is so extensive that this must form the 
first consideration in the selection of a suitable cane variety until it has been 
found possible to evolve a system of fencing which is at once efficacious and 
within the means of the cane-cultivator to adopt. We are doubtful whether 
any solution of this problem will be found until the financial position of the cane- 
cultivator is improved; and for the time being it will be necessary for the local 
Agricultural Department to devote their main energies to the distribution of 
such a proved hard-rinded variety as Khari and to the discovery of other varie¬ 
ties which will improve upon the yield of Khari while retaining its essential 
quality of resistance to the attacks of wild animals. The chief line of work 
should, therefore, be, we think, the systematic classification of existing varieties 
with special reference to their hardness of rind, the isolation of pure line 
cultures of the most promising varieties, and the subsequent multiplication and 
distribution of pure sets of those varieties. Simultaneously, and with the same 
object in view, trials of the Coimbatore crosses should be made ; but, while we 
have certainly no desire to exclude work on improved exotics altogether, we 
must point out that there is little prospect of their successful introduction out¬ 
side areas where adequate fencing is practicable. This work should accordingly 
remain of subsidiary importance until the fencing problem is solved, for it 
is Unlikely that pig-killing campaigns on the lines of those now being attempted 
in the canal areas of tire Bombay Deccan will be successful in a tract with such 
'extensive jungle areas as tire Central Provinces. A specific exception must, 
however, be made in the case of the medium Java variety 247B, the particularly 
hard rind of which renders it eminently suitable for distribution in districts 
where it has established its adaptability. 

200. Work- is already in progress, notably on the Tharsa and Smdmyahi 

<i) metlods of ,„,o cltimtion. 011 lhe rednctio ' 1 ™ ‘he number o t 

sets sown per acre, (the optimum rate of 
16,000 per acre so far ascertained seems to us to be still too high) on the practice 
of sowing in rows and the best spacing of the rows for good tillering and to enable 
effective after-cultivation to be done, on th'e correct use of manures and on the 
introduction of improved ploughs and other implements. It is, in our opinion, 
being conducted on right lines, and we have only to advocate its continuance and 
its concentration in the area selected for thje promotion of well irrigation, for an 
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assured water supply is essential, if the full benefits of improved agricultural 
practice are to be re; 

201. It is, iii fact, the wide distribution of the present experimental work on 

cane which we regard as its chief defect. 

Oiganmnt’on anti control. Such work is at present being conducted 

on no less than four farms—Tharsa in the Nagpur district, Sindowalii in the 
Chanda district, Chandkhuri in the Raipur district and Adhartal in the Jubbul- 
pore district, and there appears to have been a certain degree of duplication 
in the experiments carried on at the various farms. 'J'his is, no doubt, the 
natural outcome of the fact that cane is at present an unimportant crop every¬ 
where and, while it was too profitable to ignore altogether, in no particular 
locality was special concentration on it held to be justified. If our proposal for 
the organisation of a well-sinking campaign in a selected district is accepted, 
this reason will no longer be valid, and we have no hesitation in recommending 
that the main research work on cane should then be centred at a single agricul¬ 
tural station within or in the neighbourhood of the selected district. Possibly 
the Tharsa farm could serve the purpose of the Bhandara district, which we 
have suggested above for this selection, or should one of the more northerly 
districts, such as Betul or Chliindwara, both of which have appreciable areas of 
cane under wells, be preferred, the Betul farm might be utilised. On the other 
hand it might be found more convenient to open a new station specially for the 
purpose. This is a matter which must depend on local circumstances and the 
lines on which the well-sinking operations develop, and we must be content 
to urge that, whatever station is chosen for the centralisation of research work 
on cane, cane should be declared the chief crop with which it will be concerned. 
Thereafter the cane work on the other farms would be mainly confined to the 
multiplication of approved varieties and to collaborating with the main station 
in the classification of the indigenous canes, and the isolation of pure line cultures 
of varieties w'hich have established a definite local sphere of adaptability. 

JVith the limited prospects of development which are all that we can at 
present contemplate in these Provinces, it is clearly out of the question to 
consider the linking up of their cane w r ork directly with the Imperial scheme 
for central research which we contemplate in Chapter XXIII below. The 
results which appear likely to be attained do not justify the appointment of 
any special staff as yet, whether for research or demonstration, to deal 
exclusively with cane problems. The special station for research work on 
cane, therefore, should, in our opinion, be controlled by the Deputy Director 
of Agriculture within whose Circle it is located, though we trust that the 
Local Administration will so far recognise the possibilities as to place the 
station: under the whole-time and immediate charge of a reliable officer of the 
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Provincial (or Class II) Agricultural Service, and not merely under an 
ordinary Farm Superintendent. It must be remembered that, while the main 
lines of research will be dictated and controlled by the Deputy Director in 
consultation with the Director of Agriculture, neither of these officers will have 
the time to spare for detailed supervision, and that, should the recommenda¬ 
tions we have made in this Chapter be adopted, the whole future of cane as 
an important crop in the Central Provinces will depend upon the initial success 
of the experiment in well-sinking on a concentrated area of which this cane 
research station will form an integral and fundamentally important part. 


Summary of Conclusions and Recommendations. 

( 1) Cane is at present an unimportant crop in the Central Provinces, and 
the area grown is less than one-third what it was 50 years-ago. 

(2) It is and will always be grown almost entirely under irrigation. 

(.9) All Government irrigation works are protective in character and the 
present policy is against encouraging the cultivation of cane under them until 
a larger proportion of the food-crop area has been secured against failure. 

(4) So long as this policy is pursued, there is no future for cane except under 
well irrigation, despite the excellent yields obtainable. 

(5) Unless, therefore, the Local Administration is prepared to undertake 
a well-sinking campaign, all agricultural work on cane should be stopped. 

(6) The newly ’appointed Agricultural Engineer should be entrusted with 
the organisation of such a campaign as his first duty. 

(7) The work should be concentrated in selected areas, preferably in the 
Bhandara district, and cane should be accorded a preeminent place in the 
schema. 

(8) Given this campaign, the agricultural work on improved varieties 
should be devoted to meeting the needs of the small cultivator. 

(9) Until fencing can be generally introduced hard-rinded varieties 
should be preferred, and indigenous varieties should be classified and Coimbatore 
crosses tested with special reference to this quality. 

(10) Meanwhile the introduction of exotics, other than 247B, should hi. 
held, in abeyance. 
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(11) The present lines of work on improved methods of cultivation should 
he followed up, hut the work should be concentrated. 

(12) It should be centred at a station in or near the area selected for the 
well-sinking campaign, and cane should be declared the chief crop at that 
station. 

(13) Other farms should then confine themselves to the multiplication of 
improved varieties and to co-operation in classifying local canes. 

(14) Prospects of development being limited, the special station proposed 
for research work on cane must be left under the control of the Deputy 
Director of Agriculture of the Circle, but he should be given a reliable officer 
of the Class 11 Service to hold whole time charge of the station. 



CHAPTER XIII. 


HYDERABAD. 


202. The Hyderabad State lies between 15° 10' and 20° 40' N. and is 

Climate and soil. 5 hus entirel y within the tropics. It falls 

into two well marked and nearly equal 
divisions if a line is drawn due north and south through the Capital city of 
Hyderabad. The area east of that line is known as Telingana and that to the 
west as Mahratwarra and the Canarese country. Cane is a crop of 
very small importance in Telingana and the Canarese country, the only 
districts returning more than 1,000 acres being Nizamabad in the former tract 
and Raichur in the latter with 1,11.8 and 1,367 acres respectively in 1918-19. 
In Mahratwarra the most important cane growing district is at present 
Bidar, where in; 1918-19 the area was 11,687 acres. The Bir district in the 
same year returned 4,407 acres, the Aurangabad district 3,350 and the 
Parbhani district 3,127. West of the line mentioned above the climate is 
generally hot and dry from March till the end of May and temperate for the 
remaining months. In the Telingana districts it is hot and damp from March 
till the end of September and temperate for the rest of the year. The 
rainfall varies from about 22 inches in the south-west to 40 inches in the north¬ 
east. Over three quarters of it is received between June and September, 
the remainder practically all falling in October and November, and it may 
be stated at once that the possibilities of the extension of cane in Hyderabad 
entirely depend upon the provision of additional irrigation facilities. The 
soij of Mahratwarra, that is of the only tract in which cane is of importance 
at present, is mainly the Deccan trap weathered to form the black cotton soil 
found in the adjoining tracts which, at its best, is a deep, rich, black and 
very fertile loam, often of 'great depth, with very thick underlying strata of 
yellow clay and lime. The Bidar district, however, furnishes an exception, 
the Deccan trap being here covered with a surface deposit of laterite. The 
soil of Telingana, which has been formed from the disintegration of igneous 
rocks, is shallower than that of Mahratwarra. It is mostly reddish brown in 
colour, with a substratum of murum as in the Bombay Deccan, 
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203. Complete agricultural statistics for the Hyderabad State are not avail- 

, able and that State is not, therefore, includ- 

statistical . , _ i . i 

cd amongst those for which figures are 

published in Volume II of the Agricultural Statistics of India. We were, how¬ 
ever, furnished with figures which showed that the average area under cane 
for the five years ending October, 1919 was 29,763 acres, an appreciable advance 
on that of the previous five years, when it averaged 21,614 acres. The high 
water mark appears, however, to have been reached in 1916-17 37,313 acres 
and there has been a distinct tendency to recede in the last two years, the 
return for 1918-19 being only 27,991 acres. The average cane area of this quin¬ 
quennium represents 1.1 per cent, of the lota! area under cane in India. Statis¬ 
tics of the yield of gur per acre are not available. 

204. It has not yet been possible to do any work on the classification of the 

_ . . „ canes grown in Hyderabad and the 

Varieties of cane. . „ .. .111“ .1 • . , . 

1 information available on this point is 

in consequence very meagre. The cane which is almost universally grown was 
described to us as a thick, soft, yellow cane and appears to be identical with 
Paunda. Some striped varieties are said to be grown as a mixture with this, 
whilst a dark red variety with a hard rind is also found in the Telingana 
districts. 


History of work on sugar cane. 


205• As Hyderabad did not possess an Agricultural Department eight years 

ago, and as the strength of that Depart¬ 
ment to-day is only one Director, two 
Demonstration Superintendents,' five Farm Superintendents and one Cotton 
Superintendent, it is not surprising that, the research work so far done on 
cane has been very limited. It is confined to the experimental farm at 
Kamareddi in the Nizamabad district ; where the work has been mainly 
directed towards solving the insistent problem of lodging, and so obviating 
the necessity for the use of props, the doubling in 1915 of the rates charged 
for which by the Forest Department has made them a heavy item in 
the cost of cane cultivation in Telingana. The result of the experiments is 
said to prove that lodging is mainly due to the presence of sodium sulphate 
in the soil, which causes excessive deflocculation when the land is irrigated 
and prevents the cane roots from obtaining a proper hold. It is claimed that 
this effect is largely counteracted by the application of nitrate of potash 
combined with deeper ploughing and drainage, and that in this way props 
ean be largely dispensed with. The work has, however, been considerably 
interrupted during the last year or two owing to the occurrence of red rot 
on the farm. Varietal and other cultural experiments have not yet been made, 
though it is proposed to try imported seedlings from Coimbatore and sets 
of some Mysore varieties in the near future. 

L 3 ISC ? 
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206. In the Mahfatwarra districts sugarcane is invariably raised after a crop 

j . 7 . , of hemp, as the decomposition of the 

Agricultural practice, 1 

hemp roots helps the growth of the cane. 
In the Telingana districts cane is invariably preceded and followed by a rico 


crop. 


Where cane is grown for crushing the tops are reserved as sets for the 
next year’s crop, but where it is grown for chewing whole canes are cut up 
into sets. Wo were informed in evidence that a fresh supply of sets from 
an outside source is obtained every fourth or fifth year, but we doubt whether 
this is by any means a general practice. Tn the Mahratwarra districts com¬ 
paratively greater care is bestowed on the preparation of land than in the 
Canarcse and the Telingana {rads. The selected plot is ploughed and cross- 
ploughed eight times. The first ploughing is performed with six bullocks, 
the second and third with eight and the fourth with ten bullocks. A heavy 
log of wood is then drawn over the field two or three times to break up the 
large clods of earth, and lump ; that still remain are broken with a pick- 
After a tolerably level surface has been 'obtained, about 160 cart-loads of 
manure are applied to the acre, the manure being well worked into the soil 
with a country hoe called “ valliar. ” When this has been thoroughly mixed 
the field is levelled with a log of wood called “ phvllan. ” It is next 
furrowed in parallel lines a foot or IS indies apart with a plough drawn by 
two bullocks and the whole field is divided into a number of little beds by 
cross furrows five or six feet an art. Water is freely applied till the trenches 
become soft and muddy, in which state thev are ready for the planting of 
the new crop in January. In the Telingana districts, after the ahi or monsoon 
crop of rice has been reaped, the land is twice ploughed with a two bvdlock 
plough first straight and then across. Another heavier ploughing is then 
given with a four bullock plough and the land is loft to dry. If the land,has 
been left fallow in the ahi season, the ground is first levelled and all clods 
of earth are carefully broken and the land is then ploughed four times. In 
either case, after the soil has become perfectly drv and pulverised, about 
100 cart-loads of soil collected from the banks of a wallah (ravine) or the bed of a 
tank are thrown on each acre of the land, each cart-load containing about 
30 baskets of earth. The last ploughing is now made and the ground finally 
levelled. The land is then manured twice. First about 600 goats are folded 
for 25 days on each acre, after which the land is then ploughed three times. 
Next about 100 cart-loads of eallle sweepings and farm-yard manure to the 
acre are put in and the land is ploughed up again and laid out in small level 
beds with the spade and surrounded by deep ridges. Tn the vicinity of Hyder¬ 
abad City, however, there are a few more advanced cultivators who drive com¬ 
paratively deep parallel trenches through the field some two feet apart 
as is done in Mauritius. 
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The sets are usually cut from the tops of the previous crop and each set' 
is from a foot and a half to two feet in length and contains at least one leaf, 
bud. Before planting the level beds are well irrigated and in Mahratwarra 
the sets also are tied in bundles and kept watered for five or sis days. After, 
the land has been thoroughly irrigated, the sets are laid contiguously in rows 
sometimes less than a foot apart and they are then trodden down about two; 
inches into the saturated soil. The number of sets used per acre varies 
from 25,000 or 30,000 in Mahratwarra to as much as 50,000 in Telingana. 

The growing crop is weeded at least three times and earthed up some five 
or six months after planting. In Mahratwarra subordinate crops such as 
mung (green gram, Phaseolus mimgo) ml (field bean, Dolichos labial ) and 
ambadi (Deccan hemp, Hibiscus cannabinus) are also sown along with the 
cane. These secondary crops are cut at the time of the second weeding and 
used as fodder for cattle- In some parts the growing plants are manured 
with farm-yard manure at each weeding and this is again followed, although 
in rare cases, by a top dressing of dry fish powder or castor oil cake. When, 
the canes are about five feet high, they are tied together by their lowest leaves 
in clumps of four or five throughout the field so as to form a support against 
the high monsoon winds. In parts of the Telingana tract, however, wooden 
props are stuck into the ground and the canes are tied to them to prevent 
lodging. The number of props used varies from 5,000 to 15,000 per acre, 
which considerably increases the cost of cane cultivation. 

The crop is frequently irrigated at intervals of about four days until the 
monsoon breaks. Usually during the monsoon no water is given, unless 
there is a continued break, when water has to be given about every sixth day. 
At the latter end of the monsoon and during the hot weather the crop has to 
be more frequently watered and the interval between successive waterings is 
accordingly reduced again to about four days. 

Cane is usually sown in Hyderabad be,tween the months of January and 
March and is cut from December to February. It is thus on the ground for 
about 11 months. 

207. It is clear that, unless a considerable increase in the area under cane in 
* . Hyderabad is to be looked for, the ques- 

rospeets of extenttom. tion of effecting any agricultural or varie¬ 

tal improvements will remain of very minor importance, and that we can' 
hardly press the slhall Agricultural Department of the State to give it a promi¬ 
nent place in its programme of work. The first essential for any such increase 
is the provision of irrigation water, and it becomes necessary to consider tlxef 
possibilities of extending or improving the various sources of irrigation. 
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208. 


There are already a few irri 

(a) under canals. 


g'ation canals in the State, the more important 
of which may be briefly described. The 
Mahboob Nahir canal takes off from the 


east bank of the Manjra river and runs north through the Medak district and 
into the Nizamabad district. Its length is 22 miles and it commands an area 
of 12,000 acres, of which 5,000 are actually irrigated annually. It is now in 
process of extension to Yellareddipet by means of dams thrown across the Aler 
river. When this is completed, it is hoped to increase the area actually irrigated 
by some 11,500 acres. The area under cane in this tract is at present small, 
and it is doubtful whether it is likely to extend appreciably. The Asaf Nahir 
channel takes off from the south bank of the Musi river and, running in a south¬ 
easterly direction, fills a number of storage tanks in Nalgonda district. It 
need not be further considered, however, as no cane is grown in this district. 
Finally there are the three canals taking off from the north bank of the Tunga- 
bhadra river on the southern border of the State, of which the most important 
from our point of view is the Gangawati canal irrigating some 8,000 acres in the 
south-west of the Baicliur district, 1,500 acres of which are already under 
cane. Provisional sanction has, we were informed, been accorded to the ex¬ 
tension of the system to irrigate some .16,000 acres, of which we were given so 
high a figure as 10,000 acres as the area which might be expected to be put down 
to cane. Of two or three larger projects still under examination, the only one 
likely to have any effect on cane is a project to dam the Manjra river some dis¬ 
tance below, (that is, north of) the Mahboob Nahir canal, to store 32,000 million 
cubic feet of water, and to run a canal from the east bank past Nizamabad and 
Armur in the Nizamabad district towards Jagtial in the Karimnagar district. 
Surveys have already been started, and the canal, if constructed, would be able 
to irrigate 300,000 acres of which it is hoped that as much as 10 per cent, 
would grow cane. The project would, however, cost three crores of rupees and 
take about fifteen years to carry out. For the present, therefore, it appears 
that very little increase of cane can be looked for under canals, with the small 
exception of the Gangawati extension. 


(b) tinder tanks. 


209- Tanks in Hyderabad are practically confined to the eastern tract known as 

Telingana where the general configuration 
of the country is undulating and there are 
natural facilities for storage. The total number of Government tanks is about 
20,000 ; but the great majority of them are quite small, there being only about 
500 capable of irrigating 100 acres and more and only about 100 irrigating 
more than 400 acres. And it is under these largest tanks only that 
cane can be grown without help from supplementary well irrigation. The 
need of wells for the cultivation of cane, therefore, is not appreciably less in 
Telingana than it is in Mahratwarra where they are; the sole source of irrigation. 
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Wells are, as a rule, privately constructed and owned, though they 
may have been sunk with the aid of Government loans which are frequently 
granted for this purpose, hi these circumstances, we are inclined to think 
that the numerous representations made to us regarding the high rates of 
assessment on sugarcane irrigated from Government tanks in Telingana deserve 
careful and sympathetic examination, certainly so far as its two most important 
cane districts are concerned. 

) 

The system of assessment on sugarcane irrigated from Government 
irrigation sources varies in the three tracts. In the Mahratwarra districts 
oulv a garden crop rate is levied ranging between Rs. 4 and Rs. 7 per acre, 
while in the Canarcse and Telingana districts the assessment on cane is based 
on the assessment on the two crops of rice known as abi (monsoon) and tabi 
(summer) respectively, although the proportion it bears to the rice assess¬ 
ment varies in the different districts. For instance, in the Canarese districts 
of Gulbarga and Raichur the assessment on cane is twice the single crop rate 
for abi, whereas in the Telingana districts of Warangal, Mahbubnagar, 
Nalgonda and Karimnagar (where there is very little cane cultivation) it is 
only one and a half times the charge for abi and equals the actual assessment 
levied on land from which two crops of rice are taken in the same revenue 
year. In the Medak and Nizamabad districts, on the other hand, the assess¬ 
ment on cane is equal to the charge for one abi and two tabi crops, the 
principle adopted apparently being that, whereas cane only occupies the 
ground for 11 months during which not more than two crops of rice could be 
taken, its water requirements are equivalent to those of one abi and two tabi 
crops of rice. This inequality of incidence upon the cane cultivator in Medak 
and Nizamabad is intensified by the facts that the- scale of assessment on rice 
in these districts is much higher than it is in other districts, and that the 
second crop charge, i.e., the charge on tabi rice, is also higher than the abi 
charge. It is particularly high in the Medak taluk of the Medak district, 
being as much as twice the abi charge. Moreover the remission which ia 
generally allowed in these districts for a double crop of rice is not allowed 
in assessing sugarcane. Thus in the Medak taluk (where one quarter of the tabi 
assessment is remitted when a double crop of rice is taken), if the abi assess¬ 
ment on a piece of land be Rs. 10 per acre and if the same plot were double 
cropped with rice, the charge for the two successive crops would be only 
Rs. (10+20—J of 20) or Rs. 25 per acre instead of Rs. 30. But if the same 
plot were cultivated with cane, the charge would be Rs. (10 + 20x2) or 
Rs. 50 per acre. A charge which is not unreasonable for an assured perennial 
supply of water may legitimately be regarded as excessive for a supply which 
is both partial and uncertain and which the cane-grower has to supplement 
from sources of his own providing ; and we cannot help thinking that thq 
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existing system of assessment lias something to do with the very limited 
extent of the cane in Telingana. It tends particularly to discourage cane 
cultivation in the two districts the soil of which appears to be eminently 
suited for it, and where the keen interest in cane growing evinced by a 
number of witnesses who appeared before us furnishes, we think, good reason 
to believe that a reduction of the present rates w'ould be followed by a marked 
extension of the crop. If, therefore, the Nizam’s Government are desirous 
of encouraging the cultivation of cane in these districts, they would in our 
opinion, be well advised to reconsider the present rates of assessment on cane 
irrigated from Government tanks and, in particular, on a ratoon crop, the 
smaller return from which appears to justify its assessment at a lower rate 
than a plant crop. 


210. Regarding the extension and improvement of w'ell irrigation we have little 

'(c) under veils. to sajr ‘ -^ le P olic > r °*’ ^ ie Government is 

already directed to the active promotion 
o well sinking; and loans for the purpose, we were informed, are granted 
at 6 per cent, interest, with recovery by instalments spread over a period of 
ten \eais. Wheie Government wells arc the only source of irrigation, the 
commanded area is assessed at garden crop rates varying between Rs. 5 and 

S * 7 per acre mstead of dr >' rates ; but dry rates continue to be levied on 
lands commanded by wells which have been sunk by the cultivators themselves. 
We cordially endorse this system and doubt whether much more can be done 
so long as the Agricultural Department has no engineer of its own to initiate 
the constiuction of tube wells and wells of other improved types. 

211. So far as the provision of the essential supplies of water is concerned, 
Future policy. therefore, there are prospects of a con- 

n , , , .„ siderable expansion of the cane area in 

vderabad, if a definite policy of encouragement is adopted. We enter this 
proviso because we are convinced that the Agricultural Department of the 
mate will have to be expanded and developed, if it is to establish and to popu- 

Whif r pr0ve l meth0ds 0f cane cultivation > and equally that it is not worth 
.while to incur the cost of such an expansion, unless the desire to promote cane 

cultivation actuates m the same degree the other Departments of Government 
concerned namely, the Irrigation Department, the Revenue and General Ad- 
ministration Departments and the Co-operative Department. Given this 
n ormity of policy, which should be maintained by a constant interchange of 

° ffi T S t th A e8e . Dcpartment8 ' there is ’ we think, substantial 
L * / ex Pandmg the Agricultural Department in the interests of cane. 

The work at present suffers from the fact that the superior expert staff is too 
small for the excise of affective supervision over such' experimental work a, 
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is being carried on and, owing to the lack of an Agricultural Chemist, is operat¬ 
ing largely in the dark in respect of one of the most important elements of the 
cane problem. Under these conditions it is impossible to organise the experi¬ 
ments on the Kamareddi farm on thoroughly scientific lines ; and they are thus 
inevitably less systematic than they should be, if conclusive results are to be 
obtained. 

212. We venture to suggest, therefore, that an Agricultural Chemist, well qua- 
11ec,l of an Agricultural Chemist and hfied to undertake independent research 
new centres for cane research work. work, should be added to- the Department 

as soon as possible, that he should be given special facilities for studying the 
work done on cane and the research methods adopted in one or other of, the 
Provinces of British India which have devoted special attention to cane and 
that he should then be placed in immediate charge of the Kamareddi farm and 
any other station that may be opened for cane research. The experiments 
already in progress with a view to the elimination of props should certainly be 
continued ; for we are disposed to doubt whether it has yet been satisfactorily 
established that the chief remedy for the tendency of canes in Hyderabad to 
lodge is the application of nitrate of potash to the soil rather than a system of 
deeper cultivation and more effective drainage. Once the essential expert con¬ 
trol is provided, it will also be possible to initiate work on other lines of im¬ 
provement, such as the isolation of pure line cultures, the introduction and 
acclimatisation of exotic varieties, and the carrying out of comparative manurial 
and other cultural tests. Then, too, we think it will be advisable to open sub¬ 
sidiary cane research stations for the Malmntwarra and Canarese districts, for 
the former preferably in Bidar, where the cane area is already fairly large, 
and for the latter in the tract of the Raichur district commanded by the Ganga- 
wati canal. The present site of the Kamareddi farm, moreover, is by no means 
ideal but we understand that it has already been proposed to remove it to a 
fresh site in the neighbourhood ; and we trust that a sufficiently large area will be 
taken up and on a sufficiently long tenure to admit of more field experiments 
and of greater continuity than have hitherto been possible. 

213. In the meatime, until definite results have been obtained, it seems advis- 
Lines of demonstration, work for the able to abstain fiom all attempts at demon- 
immediatefuture. stration in the eane-growers ’ own fields ; 

and the Agriculutral Department’s assistance should be confined to the multipli¬ 
cation and distribution of disease-fee sets, and to co-operation with the Forest 
Department in introducing a more economical use of props. Quite apart from 
the work on the prevention of lodging, it seems to us that a large saving might 
be effected, if the growers of cane could be induced to use stronger and mo.'e 
durable props for the support of their canes, and not to divert them at the end 
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of tlie growing season for use as fuel in their gur furnaces. The necessity 
for constant renewal would thus be obviated, as it is by the cultivator of cane 
in Madras ; but we realise that stouter props would, in the first instance, be 
more expensive, and would thus enhance the cost of cultivation in the year of 
their adoption. We would suggest, therefore, that this difficulty might be met 
by provision for payment by instalments. The rate now charged for the slender 
props, about one inch in diameter, at present in use is, we believe, 2 pies each 
in the case of unreserved species of timber ; and it might be arranged that the 
annual instalments for stouter props should be slightly less than this in order 
to stimulate a preference for their use. The general question of the correlation 
of research work on cane in Native States with the central research organisation 
which we advocate for British India in Chapter XXHI below is one which we 
shall deal with in paragraph 384, and it is unnecessary to do more here than 
invite a reference to the relevant discussion. 


Summary of Conclusions and Recommendations. 

(1) The provision of new and improved irrigation facilities is the first 
essential for the extension of cane in Hyderabad. 

(2) Except to a limited extent on the Gangawati canal there is little 
prospect of extension under canals in the near future. 

(3) A considerable extension under tanks in Tdlingana may be expected, 
particularly in the Nizamabad and Me dak districts, if the prevailing assess¬ 
ment on cane is reduced. 

(4) Until an Agricultural Engineer is appointed, no change in the existing 
system of promoting the sinking of wells is required. 

(5) The Committee’s recommendations for expansion of cane work pre¬ 
suppose the adoption of a definite policy of encouragement. 

(6) The expert staff of the Agricultural Department should be strengthened 
and an Agricultural Chemist should be appointed to supervise all research work 
on cane. 

(7) Experiments with a view to the elimination of cane props should be 
continued, and ivork on other lines of varietal and cultural improvement should 
be started, 
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(s) Substations for research work on cane should be opened in the Bidar 
district and the ccmal irrigated area of the Raichwr district. 

(5) For the present, demonstration work should be confined to the distri¬ 
bution of disease-free sets and to reducing the necessity for annual replace¬ 
ment of cane props. 


L3ISC 
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CHAPTER XIV. 


MYSORE. 


211. The Mysore State, which lies between 11° 36' and 15° 2' N. and 

Climate and soil. f „ thUS entircl y within tIie topics, 

falls m to two very distinct natural 
divisions, the hill country or Malnad in the west and the more open country or 
Maidan in the east. Of these the latter is by far the larger, the Malnad consist¬ 
ing only of those parts of the Shimoga, Kadur and Hassan districts which border 
or rest on the Western Ghats. Cane in this tract, which has a vcry : heavy rain¬ 
fall, is of small importance, except in the Shikarpur and Sorab taluks of the 
Shimoga district, which in 1917-18 returned an area of 6,429 acres. Most 
of the 6,000 acres in the Hassan district be outside the Malnad area. The various 
parts of the Maidan differ considerably in character. Neither the level plains 
of black cotton soil in the north nor the stony and wide spreading pasture grounds 
of the centre with their somewhat scanty rainfall and insufficient means of 
irrigation are suitable for cane. The principal cane growing districts lie in the 
east and south. Kolar, the most easterly district, has an area of about 8,000 
acres, whilst Mysore and Bangalore, the two southern districts, return about 
5,500 and 4,800 acres respectively. Though the average annual rainfall in 
Mysore ranges from over 360 inches on the crest of the Western Ghats to as 
little as 17 inches in parts of the Chitaldrug district in the north, from 25 to 40 
inches represent the general average for the greater part of the State and, 
therefore, for the main cane growing tracts. This, on the whole, is well 
distributed, as Mysore receives the benefit of both monsoons and its rainy 
season may be said to last from June to November. Heavy storms are common 
in April and May, the average rainfall in May for most stations being, in fact, 
higher than for any other months in the year except September and October. 
The cold season rains from December to March are insignificant. Outside the 
Malnad the rainfall is not sufficient to enable cane to be grown without irrigation ; 
and in Mysore, as in Hyderabad, the possibilities of an extension of cane depend 
mainly upon the provision of additional irrigation facilities. The greater part 
of the cane grown in the State is grown under tanks, channels from rivers supply¬ 
ing a very small proportion and wells even less. It should be mentioned that, as 

202 



MYSORE. 


203 


the Mysore State is from 2,000 to 3,000 feet above sea-level, the extreme high 
temperatures of other parts of India are absent, and even in the hottest years the 
temperature rarely exceeds 100 degrees. The soils of the State range from the 
black’cotton soil to a light sandy loam, but cane in the great majority of cases is 
grown on land which is also used for paddy and is, therefore, a dark clayey or 
silty loam- 


215. The average area of the Mysore State during the five years ending 1918- 

' ... 19 was 17,484,650 acres. Of this, the net 

tahstica . area actually cropped during the sam( 

period averaged 6,300,779 acres of which 37,423 acres were under cane, a large: 
area than that returned by any other Native State. The percentage of the area 
under, cane to the net area cropped was 0.6, and to the total area under cane in 
India 1.4. The yield of gur for the whole State is returned at 1.3 tons per acre, 
but the variations in the different tracts are very great, the yield for the Malnad 
being estimated at 0.5 of a ton and that of the Kolar district at 1.8 tons. 

216. Of the indigenous canes of Mysore the one most widely growm is Cheni. 

Of this there are in reality two varieties, 
VanetlCS of cane. Ganda Cheni and Hot to Cheni, which are 

classified by Dr. Barber as members of the Saretha and Sunnabile groups 
respectively. Dr. Barber considers them comparatively giant forms in those two 
divisions of indigenous canes and in North India they would be regarded 
as medium rather than thin canes. Both varieties are hard white canes which 
withstand drought well. They tiller freely and give high yields under good 
cultivation. It is rare, however, that they receive such cultivation, as they are 


mainly growm on land which has a precarious water supply and is somewhat 
neglected in consequence. When grown under these conditions, Cheni is on the 
ground for eighteen months and gives an outturn of about 27 maunds (one ton) 
of gur per acre. Of the thick cancs of Mysore, the most common is Patta Patti, 
a striped variety which, although it is said to have been introduced from the 
Madras Presidency about 150 years ago, show’s no signs of deterioration, possibly, 
owing to the altitude at which it is grown. It is now grown on from two-thirds 
to three-quarters of the total cane area in the State. Its juice has a very high 
sucrose content, the average being about 19 per cent, in addition to 0.5 per cent, 
of glucose. It tillers freely and responds well to manure, but tends to lodge under 
good cultivation and high manuring. It wms stated to yield from 117 to 13 
maunds of gur (4.3 to 5 tons),; but this is probably the maximum rather than 
the average range of yields, as the yield on the Hebbal farm for the last five 
years has averaged only 95 maunds (31 tons). Rastali, which is popularly 
regarded as the indigenous cane of Mysore, is a soft, white cane which does not 
tiller so freely or give so high a yield as Patta Patti. Its juice has also not so 
high a sucrose content- It is, however, extensively grown in the Chitaldrug 



204 MYSORE. 

district and to a less extent in Kolar, and is frequently found as a mixture with 
Patta Patti. Like that variety it is liable to lodge, and its soft rind makes it 
particularly liable to the depredations of jackals and pigs which the hard rinded 
Cheni is able to resist. The other canes of Mysore, such as Mara Kabbu amongst 
thin canes and Mullu Kabbu and Kare Kabbu amongst thick canes, are merely 
survivals, and none of them is found on a sufficiently large scale to merit descrip¬ 
tion. The Mysore Agricultural Department has now been engaged for some 
fifteen years in importing and testing exotic canes and two of these have now 
spread sufficiently to justify mention in this paragraph. Both Red Mauritius 
and Mysore Java, an unidentified Java variety, were obtained from the Samal- 
kota farm in Madras, though the latter is not now grown anywhere in that 
Province. Red Mauritius has so far been found more vigorous and a higher 
yielder than any other variety yet grown in Mysore. It has the further 
advantages over the local varieties that it does not lodge and that its hard rind 
protects it from wild animals. It is, however, harder to crush than Patta Patti 
or Rastali and does not yield as good a quality of gur. None the less, it, is 
increasing in popularity, as the increased yield more than compensates for these 
defects. Mysore Java, a light coloured cane the juice of which has a high sucrose 
content and produces an excellent quality of light coloured gur, is replacing Patta 
Patti in what is known as the somi-Malnad tract in spite of the fact that it does 
not tiller well nor give a heavy yield of cane. It matures, however, in 
twelve months, whilst Patta Patti in this tract is on the ground for 18 months, 
and its hard rind is a great advantage in a part of the State in which jackals and 
pigs are numerous. 

217. Mysore is fortunate in the possession of an organised Agricultural 

Department which is not only unique 

Jlistory of.work on sunar cane. , >T .• , . „ 

J among a ative States but compares favour¬ 

ably with the Agricultural Departments of several Provinces in British India. 
The research work already done on cane in the State is consequently appreciable 
both in quantity and quality, and material results have been obtained in several 
directions. A feature of the work to which wd^would draw particular attention 
is the close chemical control which has been maintained throughout. Since 1905 
the Department has been engaged in importing and testing varieties from other 
parts of India and foreign countries. Many of these have failed to adapt them¬ 
selves to local conditions and the tendency of some varieties to flower freely 
militates against their introduction, as this is found to reduce the yield of sucrose 
in the cane. The two varieties referred to in the preceding paragraph, Mysore 
Java and Red Mauritius, have, however, been successfully established over 
considerable areas, and the Java variety P. 0. J. 33 A shows promise 
of attaining similar success. Trials arc also being made of some of Dr. Barber’s 
crosses from Coimbatore, and since it was discovered in 1913 that fertile seed 
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could be raised in Mysore itself, the Botanical sectioii of the Department has 
been engaged in the raising and testing of seedlings from various types of .canes- 
About 600 seedling canes are at present being grown, a few of which, including 
some of the Red Mauritius variety, are being tested in comparison with imported 
Red Mauritius apd local varieties on the departmental farms and On private 
estates. Experiments to prove the best period for planting cane were discon¬ 
tinued in 1914' after establishing that this period was from December 
to March. A series of manurial and spacing tests was started in 1915. These 
are still in progress, but results so far obtained show that, even with the present 
high prices of oil cakes, it pays handsomely to apply as much as two tons per acre 
of honge (Pongamia glabra) or castor cake in addition to the usual applications 
of farm-yard manure and that, if adequately manured, canes planted in rows 
four feet apart give a larger yield than canes planted two and three feet apart. 
Another problem which is now being tackled is that of economising labour by the 
adoption of bullock power as far as possible for operations at present performed 
by hand. Very considerable efforts have been made during the war to popularise 
the use of oil-cake as a manure for cane, and also, though to a lesser extent, 
ammonium sulphate; but the work has been seriously hampered by the rapid rise 
in prices for these manures. The work done ip Mysore on gur manufacture will 
be referred to in Chapter XVIII below. 

238. Cane is usually grown in comparatively small patches surrounded by 

. , extensive paddy fields, and the commonest 

Agricultural practice. ,, 

rotation is, therefore, cane alternating 

with paddy either every other year or, more frequently, at intervals of two or 

■ three years. A crop of garlic, onions or coriander may also be taken on the 

same land during the first three months after the cane is planted, a practice 

which is particularly prevalent in the Mysore district. Other rotations are 

confined to the small area on which cane is grown under wells, the chief of them 

being cane alternating -with turmeric or irrigated ragi ( Ele-usine coracma). 

Ratooning is almost unknown outside the Malnad, where the heavy monsoon and 

the shortage of labour are alike in favour of the practice. The crop is 

occasionally ratooned twice. 

The cane cultivator selects his best land for his cane, but, as it is nearly 
always land on which paddy is also grown, it is usually a dark clayey or silty 
loam. The preliminary cultivation consists in ploughing or, less commonly, in 
digging the land. With the wooden plough, which is still used by the majority 
of cultivators, six to ten ploughings are required. Clods are also crushed by 
hand with mallets and levelling is done by the log harrow or large bullock hoe. 
Cane tops are everywhere preferred to sets for planting, as they are believed to 
germinate better and to be less liable to attack by white ants, but whole canes 
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haye .frequently to be used. Little or no selection of sets is practised, nor is. 
any attempt made to import fresh stock periodically. In the Malnad the $ets are 
steeped in water two or three days before planting to iqduce quicker germination. 
We were given estimates of the number of sots planted per acre varying between 
,000 and 12,000, but the weight of evidence supported the mean between these 
wo extremes, or 8,000, as being most common. 

Two distinct and well recognised methods of planting are followed : in pits 
and in furrows. The former method is the commoner in the western districts and 
wherever the supply of water is scanty during the early period of growth. The 
pits are shallow and are usually arranged in squares three feet apart each way, 
two sets being planted in each pit. The system is economical in manure and 
water, irrigation having to be applied to each pit by hand, but it is expensive in 
labour and difficult to carry out on large fields. The furrow system is practised 
in the more important sugarcane areas of the eastern districts. The sets are 
planted end to end in shallow trenches not. more than 11 feet apart, water being 
run into the trenches for irrigation purposes from the first. 

After cultivation consists in weeding, digging, earthing up and wrapping. 
Digging is usually confined to fields planted on the pit system, but weeding 
operations are general and comparatively frequent, and are done by bullock hoes 
in parts of the Shimoga and Ilassan districts. Ridging and earthing up are 
comlnon only in the western part of the State where the heavy monsoon neces¬ 
sitates efficient drainage. Wrapping is practised only on thick canes and chiefly 
in the areas of more intensive cultivation in the eastern districts. The number 
of irrigations and the volume of water given to cane vary greatly, but in general 
waterings are given every five to seven days during the first three or four months 
and every ten to fourteen days thereafter, the supply under efficient irrigation 
being estimated at 108 to 120 inches per annum. Except in the Malnad water¬ 
ings are required during both monsoon periods as well as in the dry w T eather. On 
some three-quarters of the cane area no commercial fertilisers are used, the chief 
manure being cattle dung, of which amounts varying from 15 to 60 cartloads 
per acre are applied in the Maidan area, and about 25 cartloads in the Malnad. 
Alternative manures are tank-silt and night soil, while sheep are sometimes 
folded on the cane fields. The use of green-manures for cane is practically 
unknown. On tfie remaining one-fourth of the area honge (Pongamia glabra) 
castor, or groundnut cake is applied in greater or smaller quantities. Their 
respective nitrogen contents vary from 31 to 4, 4 to 6 and 6 to 8 per cent. As 
much as one ton per acre is given in the Bangalore and Kolar districts. In the 
Malnad, where special efforts have been made to popularise oil-cake, the dose is 
said to be not more than half a ton per acre. A small beginning has been made in 
the introduction of sulphate of ammonia in the Shimoga district, 
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The most usual planting season is from January to March, and the crop is 
then cut about one year later. Rastali, however, which sometimes ripens in ten 
or eleven months, is frequently sown in April. So also are Chcni and Patta 
Patti in the Malnad and semi-Malnad areas, where they are on the. ground for 
18 months. Another fairly common planting season is September and October, 
canes so planted being allowed to grow for 14 to 18 months. The growing 
period of the crop thus varies between 10 and 38 mouths. 

219. Although during the last 20 years the cane area of Mysore has fallen 

below 30,000 acres and risen above 45,000 
Froapecta of extension. acres, the average area over the decade 

ending 1918-19 has been only 38,957 acres against an average of 39,849 acres in 
the preceding decade. Despite the efforts made by the Agricultural Department 
to improve and extend the cultivation of cane, it would thus appear that no real 
extension has been achieved. Allowance must be made for the fact that many 
of the Department’s results have hardly had time to make their effects felt, 
while in other directions final results have not yet been obtained. Abnormal 
causes also have interfered with tlie campaign for the spread of commercial 
manures. But, when all has been said, it seems clear that, if progress is to 
depend on the work of the Agricultural Department alone, progress will be slow, 
and it will be a question whether the value of the crop to the State is really 
proportional to the research work which is being done on it. The questions, 
therefore, arise what are the obstacles, other than agricultural, to the spread 
of cane cultivation in Mysore, and how far are those obstacles suporable. Sub¬ 
sidiary obstacles are, we understand, the scarcity of labour in some areas and 
the reluctance of the cultivators in others to substitute so troublesome a crop as 
cane for one so comparatively easy and certain as paddy. But the primary 
difficulty here, no less than in Hyderabad, is the problem of water supply, since 
outside the Malnad cane requires irrigation water practically all the year round. 

220. Th!e cane area irrigated by canals from rivers is at present very small, 

(a) under canals. being estimated at not more than 7 per 

(i) The Cautery dam project. cent, of the total area. The reason for 

this is that, with one or two exceptions, Mysore has no reliable perennial canals; 
and if is these exceptions only that we need consider. The largest of these is 
the Krishnarajasagara project, more commonly known as the Cauvery dam 
project, which was started in 1912 and is still under construction. ‘It consists 
of a huge dam, already some 5,200 feet long and from 40 to 107 feet high, across 
the Cauvery river north of Mysore city foT the storage of water with the double 
object of guaranteeing a largely increased minimum discharge to the electrical 
power station at Sivasamudram lower down the river and of irrigating a total 
pres of 175,000 acres of land including 25,000 acres nOw irrigated from tanks, 
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The complete scheme is still in dispute with the Madras Government, who claim 
that their own prescriptive rights to irrigation water from the Cauvery are 
affected ; but its first stage is, we understand, not contested, and this is now 
approaching completion. It provides for storage of water to a depth of 80 feet, 
which will suffice to provide the necessary minimum power to Sivasamudram and 
to irrigate 25,000 acres of fresh land. It is anticipated that water will actually 
be provided for 21,000 acres in 1921. This will, however, be hot weather 
irrigation only, as perennial irrigation is not possible under the first stage of 
, the scheme. Under the second stage, assuming the dispute with Madras to be 
satisfactorily settled from the point of view of the Mysore Darbar, a further 
350,000 acres would be supplied, some 106,000 acres with hot weather irrigation 
only, and the remaining 44,000 acres with perennial irrigation. The prospects 
of cane under this project, therefore, are not bright unless its second stage is 
carried out. Even then there is reason to believe that the extension of the crop 
will be only limited and gradual. Every scheme so far proposed by th;e Darbar 
for the concentration of the areas under perennial irrigation and to compel the 
occupants of land commanded by the scheme to devote a portion of their holdings 
to cane has met with resolute opposition. Cane cultivation in the tract is 
backward, and for a long time the attempts of the Agricultural Department to 
improve it, particularly by the introduction of manuring with oil-cake, failed to 
make any impression. The fact that prejudice against the use of cake manures 
is now being successfully overcome is certainly encouraging ; but it would be 
unsafe to infer from this initial achievement the early eradication of the old 
spirit of conservatism. The alternative of a capitalist enterprise taking up 
large blocks of land for cane cultivation is precluded by the fact that practical¬ 
ly the whole area has been occupied for many years, and the holders would not 
be wil lin g to part with their land except at prohibitive prices- Conditions do not, 
therefore, seem favourable at present for any large extension of cane under this 
project, unless the old order changes more rapidly than appeared likely at the 
time of our visit. 


221. The Marikanavc reservoir is impounded by means of a masoriry dam 
.... . thrown across the Vedavati (or Hagari) 

(u) The Mankanave reservoir. . . , 

river at the point where it passes through 

a narrow gorge in the range of low, rocky hills which traverses the south-west 

corner of the Hiriyur taluk of the Chitaldrug district. It was constructed in 

1903 and an area of over 30 square miles was submerged above the dam. Two 

low level canals carry the stored water over a total length of thirty miles and 

command what was previously a dry crop area of 25,000 acres, of which 15,000 

acres are actually irrigable in each year, though the area so far taken up is 

.only 8,000 acres and the area to which a perennial supply can be guaranteed 
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for cane, even under the most efficient system of distribution, is, we were inform¬ 
ed, not likely to exceed 5,000 acres. The Babbur farm, which the Agricultural De¬ 
partment opened in 1916, lies in this tract. Cane experiments form an important 
■part of its operations and a beginning has already been made in the sale of sets 
for local propagation. In view of the high capital cost of the Marikanave reser¬ 
voir arid the limited area it can irrigate, the officers of the Irrigation 
Department are anxious to intensify the irrigation as far as possible by promot¬ 
ing the cultivation of valuable crops, such as sugarcane, in concentrated and 
economically irrigable areas. There is also some prospect of an extension of 
the canal system under the reservoir. The chief difficulties here, however, are 
the shortage of labour for the cultivation of cane and the salinity of a good deal 
of the land. Both difficulties are illustrated by experience on the Babbur farm, 
where the problem of providing even the limited labour force it requires has not 
yet been satisfactorily solved, and plots affected by salinity have given not more 
than half the acre-yield of cane that unaffected plots have given under the same 
cultivation. It was suggested to us in evidence that this wa£ a suitable area for a 
central sugar factory controlling its own cultivation and that the existing areas 
of waste land might be supplemented by purchases from the local land-holders, 
whose holdings are too large for effective cultivation, and who might be induced 
to sell at reasonable prices. It seems to us, however, after our visit to the area 
during our tour in Mysore that the limited perennial supply of water available, 
the shortage of labour, and the prevalence of salinity in the soil constitute in 
combination too formidable an obstacle to capitalist enterprise; and that,.uniiI 
it has been demonstrated to what extent and within what period the affected land- 
can be freed of saline matter, development on these lines is unlikely. This is, 
however, a factor which will retard the spread of cane cultivation by the small 
holder also, and the problem should, we think, be worked out as soon as possiUn 
on the Babbur farm. The extent of the damage to saline lands is, we beliov>■, 
much less than it is in parts of the areas commanded by the canals of the Bombay 
Deccan; and the ryot here might accordingly be less willing to accept restora 

tion subject to certain conditions regarding future cultivation. At the .. 

time the advantages of combining land improvement with a scheme, howcw< 
partial, for the introduction of intensive cultivation seem to us so great thnl v, <■ 
would recommend that the possibility of action on the lines suggested in para 
graph 178 of our Chapter on Bombay' should be investigated. In this ca ^ ii 
would probably not be necessary or advisable to proceed to outright acquisllimi 
of the lands to be improved, for individual holdings in this tract are so lavy as 
to render provision for their redistribution unessential to the success of iIn- 
scheme. 

222. We were also informed that a project was already under constnm! i. m 

(Hi) The Bhadra river project. with ' T ^ U and left bank Canals fr "" ! 

Bhadra river, taking off at a point .,m<- 
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nine miles'from Benkipura 1 in the Shimoga district. The scheme, which is esti¬ 
mated to cost 16 lakhs of rupees and to be completed in three or four Years, will 
distribute a perennial supply of water over a total’commanded area of 15,000 
acres of high'class land, and we were given 3,000 acres as the probable area under 
eane within a few years. Here also, however, the problem of shortage of labour 
would have to be dealt with, 


223. The gr'eat bulk of the cane in Mysore is grown under tanks of which 

there are as many as 26,000 in the Maidan 
(b) undei tanks. tract. Of this number some 20,000 are 

classed as minor works and provide water only for a part of tho year, some for 
monsoon crops and others for hot weather crops. These are controlled 
by the Revenue Department, the Irrigation officers being only responsible for 
repairs and restoration. The remaining 6,000 are major works, many of which 
provide water throughout the year. These are controlled by the Irrigation De» 
partmcnt, and it is mainly under them that cane is grown. We were given to 
understand that a number of these tanks had silted up in course'of time and that 
their excavation and repair was a matter of funds, the total cost being estimated 
at two or three crores of rupees. This, in any event, is a matter of general policy 
affecting all irrigated crops and not sugarcane only, and the Mysore Durbar 
needs no reminder from us that tanks are and must alwavs be the State’s main 


source of irrigation. We would, however, make a special reference to the 
Sulekcrc tank, as flic evidence we received was unanimous in testifying that the 
prospects of successful cane cultivation on a plantation scale were particularly 
bright in the area, that it commands. It receives the drainage of 457 squaro 
miles in tho Chamagiri taluk of the Shimoga district. It stores water sufficient 
to irrigate 4,GOO acres of land, though only some 2,200 acres are at present 
irrigated. This is due partly to the wasteful use of water by the cultivators and 
partly to the fact that they sometimes deliberately restrict their irrigated areas 
in favour of dry crops. The standard of cultivation is low, but the soil is much 
better than that commanded by the Marikanave reservoir and is said to he 
well suited for cane. There was also said to be a considerable area of Govern¬ 


ment reserved land under the tank, though evidence as to its extent was conflict¬ 
ing. Moreover, the chances of purchasing some of the occupied lands were re¬ 
garded as good. On the other hand, labour shortage would probably be acute. 
The main objection, however, in our opinion to tho selection of this 
area for a central sugar factory is the very limited possibilities of irrigation. 
Even supposing 4,000 acres to be supplied with perennial water, the whole of 
this area to be available and suitable for cane, and cane every second year to be 
a suitable rotation, average outturns of 50 tons to the acre would be required to 
give a season of 100 days to a factory crushing 1,000 tons a day; and this, as will 
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be seen in paragraph 341 of Chapter XX below, we regard as the economic limit 
for India. It will probably be many years before even half this yield can be 
attained as an average and, unless other sources of irrigation are available in 
the immediate neighbourhood, we regret that we cannot recommend the develop¬ 
ment of this area except with a view to the manufacture of gur. The tract 
would probably, though \rc have not visited it, lend itself well to the establish¬ 
ment of improved small power gur factories of the kind we suggest in Chap- 
tor XVIII, and the possibility of development on these lines would, we think, well 
repay investigation. 


224. We have little to say regarding wells as a source of irrigation for cane, 

in Mysore. The State comprises a tract 
(c) vktlci veils. which is not suited for this form of irri¬ 

gation on a large scale. The subsoil is loose in texture and ill-adapted for the 
storage of moisture. The subsoil water table is frequently as low as 40 to 60 
feet and the discharge obtained from individual borings is usually insufficient 
for irrigation. Over most of the State, we were informed, tube wells aro imprac¬ 
ticable. Of the million acres of irrigated land in Mysore less than 75,000 are 
supplied by wells. The extension of cane under wells, therefore, is never likely, 
to be more than insignificant. 


225. Another possible source of irrigation water might be provided by the 


(dj under pvitij'inij installations. 


installation of power pumping plants on 
the banks of rivers. Some streams which 


run throughout the year flow between banks or through tracts which arc too high 
to admit of canal irrigation by flow. Others which have no x>crcnnial flow leave 
deep pools of stagnant water sufficient to irrigate areas large enough for the 
economic use of power pumps. Efforts in this direction have already been made, 
so far with little success : but we are disposed to endorse the view expressed to 
us that these failures might have been obviated by the exercise of closer coopera¬ 
tion between the Department of Industries and Commerce, Avhich controls the 
work of installing power pumps, and the Agricultural Department. We are not 
aware whether the Mysore Darbar has ever considered the advisability of 
transferring this work to the control of the Agricultural Department, which has 
an Engineering section of its own, but, whatever the administrative reasons 
against this course, the need for expert agricultural advice in a matter of this 
kind is clear. We have, of course, no means of estimating the expansion of cane 
cultivation possible under this source of irrigation ; but in any event it is not 
likely to be rapid in the immediate future. 


226. To sum up, there are considerable tracts in Mysore which are, in respect 

both of climate and soil, undoubtedly cap- 
(e) Conclusions. ab j e of giving high yields of cane of good, 





Mysore. 


quality (more than 5 tons of gur per acre have been obtained oh the Rebbal 
farm near Bangalore), but irrigation water is indispensable. Rapid progress 
in the extension of the cane area and the introduction of improved agricultural 
methods is unlikely so long as cane cultivation remains as scattered as it is now. 
Concentration under wells is out of the question and under the large irrigation 
works now in existence or under construction does not, as we have seen, offer 
any large promise of attainment. Tanks arc the main source of supply and 
tanks are usually small and scattered. It seems to us, therefore, that material 
expansion can only be expected, if the assistance of private enterprise is enlisted 
in the development of cane cultivation in conjunction with a sugar factory, 
and that the first essential for such a development is the concentration of irriga¬ 
tion supplies in areas found otherwise favourable, that is to say, where the soil 
is suitable for canc, where land can be obtained by the factory for cultivation 
under its own control, and also, if possible, where a local labour supply exists. 
•Within the brief period of our tour in Mysore it was out of the question for us 
to undertake the detailed survey necessary for the selection of such areas ; but 
we would hazard the suggestion that the Goribidnur taluk of the Tvolar district 
affords an exceptional opportunity for the concentration we have in view. The 
cane area under tanks in this taluk is considerable. A small sugar factory is 
already in existence at Goribidnur which has, it is true, had a somewhat chequer¬ 
ed career and has hitherto depended on gur rather than cane as its raw material. 
But a beginning has now been made in the purchase of cane from the local culti¬ 
vators, and we were informed that there wore blocks of virgin land suitable for 
cane in the neighbourhood which the factory management proposed to ask per¬ 
mission to take up for the cultivation of their own cane. These are all circum¬ 
stances which are favourable to development and, should more detailed 
investigations confirm the impression we have formed and establish the pos¬ 
sibility of improving and concentrating th'e irrigation sources of the neighbour¬ 
hood, wc think that the Mysore Government would be well advised, in consulta¬ 
tion with its Agricultural and Irrigation officers, to draw up a scheme to that, 
end and to reserve all suitable areas of unoccupied land for allotment as larger 
sugar plantations. Given a concrete scheme of development and the assurance 
of the Mysore Government that it will be carried out forthwith, if private enter¬ 
prise is prepared to cooperate in the manufacture of white sugar direct from the 
cane, we are hopeful that private enterprise will not bo appealed to in vain. It 
is quite possible that there may bo other and even more suitable localities for a 
similar scheme elsewhere, particularly in the Malnad, though we are not in a 
position to indicate them. Should the Mysore Darbar, however, be disposed to 
follow up the suggestion, there is one possible source of unoccupied land which we 
would venture to put before them. Extensive areas are held by the Government, 
tractors supplying liquor to the toddy shops, and even outside these reserves 
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there is a good deal of waste land at the disposal of the State which is occupied 
by Date groves. Much of this land is suitable for cultivation with yaliiablO 
crops; and it seems to us that, if after a detailed survey a compact area bf 
such land were found on which cane could be grown and to which perennial 
irrigation could be supplied, the interests alike of the people and of the Govern¬ 
ment would be served by the opening up of.the area for the manufacture of sugar. 
Certainly the agricultural prospects for cane in Mysore appear to us so good as 
to warrant us in advocating a thorough local investigation on the lines we sug¬ 
gest before it is finally decided that the obstacles, whether irrigational, economic 
or other, to the establishment of a factory industry are insuperable. r ' ' 

227. The Mysore Agricultural Department is already so efficiently organised 

both for research, and demonstration, 

■ and is already doing such sound and prac¬ 
tical work on the cane problems of the State, that we have little to say beyond 
advocating the continuance of that work. All scientific sections of the Depart¬ 
ment—Chemical, Botanical, Mycological and Entomological— are co-operating 
in the solution of those problems ; and cane occupies an important place on no 
less than three of the departmental farms—the Hebbal farm near Bangalore, the 
Babbur farm in the Iliriyur taluk of the Chitaldrug district and the Marthur 
farm in the Sugar taluk of the Shimoga district. It will soon, also, occupy 
relatively, an even more important place on the Nagenhalli farm which has been 
recently opened near Mysore City, and on which it is proposed to plant eight 
acres of cane in 1921. Should the local survey we have suggested above lead to 
the development of cane growing on a plantation scale in any locality, it would 
be for consideration whether experiments on cane might not with advantage be 
transferred from one or other of the existing farms to that locality. This, 
however, is a question for the future ; and the only suggestion.we have to make 
regarding the work now in progress is that sight should not be lost of the fact 
that the provision of commercial manures in sufficient quantities to meet the 
growing demands of improved cultivation is, as we point out in our succeeding 
Chapter, likely to prove one of the acutest problems of Indian agriculture for a 
number of years to come, and that shortage of supplies may impose a policy of 
reducing the ascertained optima per acre in the interests of cane cultivation con¬ 
sidered as a whole. Problems of drainage, of the proper water requirements of 
cane, and of eliminating the unsatisfactory rotation of cane with paddy, in so far 
as this is practicable with the present scattered system of cultivation, still remain 
to be. dealt with. These can, perhaps, best be undertaken on the Babbur farm, 
but we understand that work on these lines is handicapped by the disability under 
which the farm labours owing to the stipulation that it must be run at a profit. 
In pursuance of this stipulation, we observe, a statement of indome and 
expenditure is published for this farm regularly in the Ann ual Report on th§ 
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work of the Agricultural Department. None of the other farms is similarly 
handicapped, and we are so convinced that the handicap must seriously detract 
from the practical usefulness of Babbur as an experimental station, that 
we cannot refrain from expressing our earnest hope that the Mysore Darbar will 
now withdraw a stipulation so strangely at variance with; the enlightened policy 
which they have always pursued towards the advancement of agriculture in the 
State. As in the preceding Chapter on Hyderabad, we must refer the reader to 
paragraph 384 of Chapter XXIII below for our views regarding the correlation 
of research work on cane in Native States with the central research organisation 
there advocated for British India. 


Summary of Conclusions and Recommendations. 

( 1 ) The chief obstacle to extension of cane in Mysore is the need for peren- 
rtiul irrigation- 

(2) Extension under the Cauvery dam project is improbable until the 
second stage of the project is carried out, and even then is not likely to be rapid. 

(3) The limited perennial water supply, shortage of labour and salinity 
in the soil are obstacles to extension under the Marikanave reservoir. 

(4) The reclamation of saline lands under this reservoir should be under¬ 
taken and an attempt made to combine it with a scheme of intensive cultivation 
on the lines proposed for the Bombay Deccan. 

(5) The Sidekere tank area is probably too small for development as a 
central factory area, but the possibilities of introduciny small power yur fac¬ 
tories there should bet investigated. 

(6) The installation of power pumping plants should be carried out either 
by or in close consultation with the Agricultural Department. 

(7) A factory industry must be organised, if any material extension is to, 
be effected and the bright agricultural outlook justifies special efforts to this 

end. 

(8) The Goribidnur taluk of the Kolar district appears a favourable irtuit 
for development on these lines. 

(9) The Malnad and some of the State’s Date palm grovds may prov>id$ 
equally suitable areas for such development. 
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(10) The possibility of concentrating and improving sources of irrigation in 
such tracts should be investigated, and suitable areas should be reserved for' 
allotment as sugar plantations. 

(11) If came growing on a plantation scale is organised in any locality, the 
transfer of cane research work to that iQcality.shQuld be considered. 

(12) Limitation of supplies of commercial manures is an important factor 
in the conduct of manitrial experiments. 

(iJ) Problems of drainage, water requirements and rotations remain to be 
dealt ■ with- 

(14) Withdrawal of the stipulation that the Babbur farm must be run at a 
profit is .recommended. 



CHAPTER XV. 

GENERAL AGRICULTURAL RECOMMENDATIONS. 


228. In previous Chapters we have described in detail the local conditions 

in each Province in which sugarcane is a 
crop of any importance or possesses any 
possibilities and have made recommendations based on a study of those con¬ 
ditions. In this Chapter we propose to discuss briefly some important ques¬ 
tions of general applicability to all Provinces. 

229. We commence with the question of manures, as we consider that no 

more insistent problem confronts the 
a mins. Agricultural Department in India. If the 

urgent demand for increased food production is to be met and the full benefit 
of extensions of irrigation is to bo realised, it is essential that a supply of 
fertilisers should be available at reasonable prices. This is a matter of such 
vital importance to the cultivation of improved varieties of cane that we pro¬ 
pose to review it in some detail. 

India depends almost entirely on the recuperative results of natural pro¬ 
cesses in the soil to restore the combined nitrogen annually removed in the 
crops. Although, as will have been gathered from the description of the agri¬ 
cultural practice of the different Provinces, the manurial requirements of such 
crops aS cane are given some measure of recognition, it is true, broadly speak¬ 
ing, that the amount of nitrogen returned to the soil in the form of manure 
and refuse is insignificant. Here India is in striking contrast with the United 
Kingdom where it is estimated that 37 million tons of farm-yard manure are 
annually utilised on the land. In India, as is well known, the bulk of the farm¬ 
yard manure available is utilised for fuel. The recuperative processes in the 
soil are more pronounced in tropical and sub-tropical than in temperate regions ; 
and it is for this reason that the standard of yield in India is maintained at 
the level to which the cultivator is now accustomed. An acceleration of these 
processes can be effected by improved agricultural methods such as fallow¬ 
ing, adequate soil aeration, more judicious rotations and the growth of green 
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manure crops ; but, helpful as these methods undoubtedly are, even their 
combined effect falls very far short of meeting the complete needs of intensive 
cane cultivation. As soon as attempts are made to produce yields of cane to 
the acre at all comparable with those of Java, external supplies of combined 
nitrogen, and in some localities of phosphoric acid, become of vital import¬ 
ance. We would here make it clear that the use of nitrogenous manures is 
not profitable in all conditions. Where crop production is limited by a small 
rainfall, the annual additions of combined nitrogen given to the soil by natural 
processes are sufficient to meet the needs of a crop whose bulk is determined 
by the moisture available ; and no profitable result follows from the use of 
nitrogenous manures under such conditions. As soon, however, as moisture 
ceases to be a limiting factor and better cultivation is rendered possible by 
the introduction of canals or wells, an external supply of nitrogen becomes 
necessary, if the crop-producing potentialities of the soil are to be exploited 
to their fullest extent and the maximum return, both direct and indirect, obtain¬ 
ed from the expenditure incurred on irrigation schemes. 


(a) The pre-war position in India. 


230. The war has brought about a complete change in the conditions govern¬ 
ing the supply of nitrogenous manures in 
India affecting both possible sources of 
supply and prices. Before the war the use of nitrogenous manures was mainly 
confined to the planting districts in Bihar, Assam and South India ; and their 
application was limited—as indeed it still is—to crops of high value such as 
tea, coffee, and to a less extent cane. The sources of supply of combined 
nitrogen were oil-cake meal and sulphate of ammonia, the former greatly pre¬ 
dominating. The quantity of sulphate of ammonia produced in India was 
small and did not exceed 3,500 tons of which about 1,000 tons were consumed 
in this country, the remainder being exported to Japan, Java and the Straits 
Settlements. Chile nitrate was used only on a small scale on a few tea estates. 
The market rate for oil cake meal is fixed on the basis of its nitrogen content. 
That of castor-cake meal, which is perhaps the kind of oil-cake meal most 
easily procurable in India and the price of which may therefore be taken as 
a basis of comparison of the prices ruling for combined nitrogen in India, 
averaged Rs. 1-10-0 per maund in up-country markets, itself a marked advance 
on the price level of preceding years. The average nitrogen content of this 
meal is five per cent, and the price of combined nitrogen, calculated on this 
basis, works out at Rs. 870.G per metric ton. We adopt the metric ton of 
1,000 kilograms or 2,205 lbs., as that is the standard usually adopted for 
purposes of comparing the price of combined nitrogen in various parts of 
the world. The following table shows the average market rate in the United 
Kingdom for 1911-13 for the chief forms of combined nitrogen available, viz., 
L3ISC 2 c 
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Chile nitrate and by-product sulphate of ammonia, and also for calcium 
cyanamide :— 


Product. 

Nitrogen 

content. 

Price per metric 
ton of com¬ 
bined nitrogen. 





Per cent. 

Rs. 

Castor oake meal 

... 

... 

... 

5 

870'd 

By product sulphate of ammonia 


... 

... 

2«r i 7 

991 

Chile nitrate 

... 

- •• 

... 

15-(5 

1,003 

Caloium cyanamjde 

... 

... 

... 

18 

QO 

-'1 

cf« 


In the last three cases it has to be remembered that cost of freight from 
the United Kingdom must be added to the figures given above and it will thus 
be seen that oil-cake meal was the cheapest form of nitrogenous manure avail¬ 
able in India. 

231. As already mentioned, the war has completely changed the position. 

(b) The present position in India. Kx P ort ot ' sulphate of ammonia from 

England was prohibited in 1917 and no 
supplies could be obtained from other European countries. The demand for 
nitrogen in this form in the Far East is considerable, especially in Java, 
where it is the usual form of manure for cane, and in the Straits Settlements. 
Prices in those markets rose in consequence to abnormal heights and this re¬ 
acted on the price of combined nitrogen in India, where the demand for oil¬ 
cake meal had increased as its value as a fertiliser became more widely 
recognised and was stimulated by the high prices prevailing for cane and other 
valuable crops. Supplies of oil-cake meal continued, however, to be strictly 
limited and the disparity between supply and demand sent prices in 1918-19 
up to Rs. 4 per maund in up-country markets. In 1919-20 they fell to Rs. 3-^2-0 
per maund. Taking castor-cake meal with a nitrogen content of five per cent., 
these prices are equivalent to a price per metric ton of combined nitrogen of 
Rs. 2,143 in 1918-19 and Rs. 2,009 in 1919-20. The great increase in the price 
of combined nitrogen in the form of oil-cake meal which has resulted from 
economic changes precludes its application to any crops 'except those which 
yield a high monetary return. 

The price of sulphate of ammonia produced on the Indian coalfields,-that 
is, the cost of production and packing, was in October, 1920 Rs. 250 per ton of 
2,240 lbs. The retail prices in India and the export prices continue to.be 
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regulated by the rate prevailing in the United Kingdom plus the cost of freight. 
As we have already mentioned, the greater part of the sulphate of ammonia 
produced in India is exported to Java and the Straits Settlements. The prioe 
paid by the Java plantations in October, 1920 was 28 guilders per picol or 
Rs. 461 per ton of 2,240 lbs. The price per metric ton of combined nitrogen, 
works out at Rs. 1,219.6 in the case of sulphate of ammonia delivered free on 
rail at the Indian coalfields in October, 1920 and Rs. 2,248.9 in that of sulphate 
of ammonia purchased retail on the Java plantations during the same month. 


232. The figures given in the preceding paragraphs show in very striking 
(c) Future requiremm's of nitrogenous fashion the necessity for increasing the 
manures for cane. internal supply of combined nitrogen in 

India in order to assist the development of the sugar industry. It is, however, 
obviously impossible to frame any but a most tentative estimate of the pro¬ 
bable requirements of combined nitrogen and nitrogenous fertilisers which 
would follow the development of cane cultivation on the lines foreshadowed 
throughout our Report. Even a tentative estimate is, however, not without 
value, if it helps to an understanding of the nature of the problem. If by 
intensive methods of cultivation the yield of cane per acre could be increased 
to 30 tons, u factory with a 9.5 per cent, extraction producing 10,000 tons of 
sugar annually would require 3,500 acres under cane to supply it with sufficient 
raw material. The amount of nitrogen that would be needed to obtain this, 
yield and leave the land in sufficiently good condition to enable the succeed¬ 
ing crop, which in Northern India would generally be wheat, to benefit by the 
cultivation given to the crop of cane may be taken as 120 lbs. per acre. Every 
10,000 ton factory would thus become a consumer of 190.4 metric tons 
of combined nitrogen. This is equivalent to 929.6 tons (of 2,240 lbs.) of 
ammonium sulphate, or 102,066 maunds (3,752 tons) of castor-cake meal. 
If we assume that the production of factory sugar in India may ultimately 
reach 1,000,000 tons per annum and that the cane required to give this result 
is grown on land on which intensive methods of cultivation have been adopted, 
the potential requirements of India for cane alone would amount to 19,041 
metric tons of combined nitrogen which is equivalent to 92,960 tons (of 2,240 
lbs.) of sulphate of ammonia, or one-third of the total quantity of that product 
exported from the United Kingdom in 1913. If the demand were met entirely 
by oil-cake meal, the quantity required would be 10,206,600 maunds (375,200 
tons). The question therefore arises how this possible demand could be met. 


,233. Although it is impossible to forecast the future of the trade in nitro- 
(d) External sources of supply and genous fertilisers with any degree of 
ure prices, certainty, there can be no doubt that the 



m 


GENERAL AGRICULTURAL RECOMMENDATIONS. 


present situation will undergo great modifications. Before the war the conti¬ 
nuous increase in the demand for nitrogenous fertilisers anid the upward trend 
of prices led to the invention of processes for obtaining them from the air, thus 
opening up an unlimited source of supply. The enormous requirements of 
explosives during the war resulted in an extensive development, chiefly by* 
the Central Powers, of two of these processes, the cyanamide process and the 
Haber process for the production of synthetic sulphate of ammonia. The 
following table shows the extent of the development :— 


— 

Percentage <'f fixed nitrogen 
contributed by each industry. 





1914 

l 

1917 

Chile nitrate ... ... 

M* 

... 

... 

53'0 

41'1 

By product sulphate of ammonia 

•• 

t«« 

... 

•Jl.’vi 

30 3 

Synthetic processes ... 


*»• 

... 

10-4 

2S-3 


The rate at which the cyanamide process and the Haber process have deve¬ 
loped is shown in the following table 


Cyanamide process 


Ilabev process 




Year. 

Production in 
metric tons. 

1907 

1,700 

1913 

156,000 

1016-17 ... 

9St,000 (estimated). 

1913 

30,000 

1917 

500,000 (estimated). 


The installations for the manufacture of synthetic products which were 
erected during the war can now be used for the production of fertilisers and 
a considerable proportion of their capital cost will be written off as a war 
charge. A very important additional source of supply has thus been created. 
The Chile nitrate and the by-product sulphate of ammonia industries have also 
expanded, and it is estimated that 30 to 40 per cent, more combined nitrogen 
can now be produced than in 1914. It is, however, anticipated that the increased 
demand for combined nitrogen for agricultural purposes will provide an ade¬ 
quate market. This anticipation is based on the fact that the consumption of 
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nitrogenous fertilisers doubled between 1903 and 1913, and that the present 
demand for agricultural purposes is greatly in excess of that in 1913. We do 
not, however, consider it probable that the high prices now prevailing can be 
maintained indefinitely. There is. no question that the synthetic processes can 
produce combined nitrogen at a cost which leaves a very considerable margin 
of profit as compared with the pre-war price, and that the nitrate and by¬ 
product sulphate of ammonia industries will in consequence be subjected to 
severe competition. Such information as we have in regard to the costs of 
the synthetic processes shows that they are able to produce combined nitrogen 
at a cost of Es. 240 to 245 per metric ton at the factory. This means that, after 
making allowances for freight and marketing charges, producers of sulphate 
of ammonia may have'to face a market price in this country of Es. 140 per 
ton and those of castor-cake meal one of Es. 1-4-0 to Es. 1-5-0 per maund. There 
is, however, little likelihood that the price of combined nitrogen will fall at 
all rapidly to this level ; as high wages and high costs of production as well, as 
the high returns obtained in other countries by their use for food crops will 
tend to keep 'it up. There can be no doubt that there would be a large demand 
in India for both oil-cake meal and other forms of nitrogenous fertilisers at 
the rates just mentioned, and that this demand would increase as agricultural 
practice in India improved. This, however, is a general agricultural problem 
which is beyond the scope of our enquiry. 

234. The question with 1 which we are immediately concerned is the price at 
(e) Trice which the cane grower should which it should be possible to purchase 
be able to ■pay. combined nitrogen in order to make it pro¬ 

fitable to apply it to the intensive cultivation of the cane crop. This price must 
obviously be determined by the price obtainable for cane; and the latter again 
will, if the sliding scale we propose in Chapter XIX is adopted, be determined by 
the price of sugar. As we have already stated, an application of 120 lbs. of 
nitrogen per acre to a field which is given proper cultivation and suitable irri-. 
gation should result in an outturn of 800 maunds (about 30 tons) of improved 
cane per acre in Upper India, an increase of 300 maunds (or 11 tons approxi¬ 
mately) over that which would be obtained without the use of concentrated 
fertilisers. If the price of sugar were Es. 15 per maund and extraction no 
more than 7.5 parts of sugar per 100 of cane, the value of the increased outturn 
of cane, calculated at half the value of the sugar to be obtained from it, would 
be Es. 168 per acre. If the price of sugar were Es. 20 per maund, it would be 
Es. 225 per acre. In these conditions it would pay the factory or grower to 
invest at least one-half this amount, viz., Es. 84 to 113 per acre, in the purchase 
of nitrogenous manures for the cane crop. A price of Es. 84 to Es. 113 for 
120 lbs. of combined nitrogen works out at Es. 1,543 to Es. 2,076 per metric 
ton. If, therefore, the Indian sugar industry is to be in a position to purchase 
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the supplies of combined nitrogen it requires when sugar is not more than Rs. 15 
per maund, an adequate supply must be available at not more than about 
Rs. 1,540 per metric ton, which is equivalent to Rs. 315.5 per ton (of 2,240 lbs.) 
of sulphate of ammonia and Rs. 2-13-4 per maund of oil-cake meal. 

235. rhlis brings us to the discussion of the internal supplies of nitrogen 
(f) Interval sources of supply and available in this country and the methods 
their dei elopment. by which these can best be developed. 

One of the salient lessons which emerged during the later stages of the war 
was the necessity that every country should develop its resources of combined 
nitrogen to the fullest possible extent in order to maintain and, if necessary, 
increase its food production. The important bearing of this question on the 
Indian sugar industry was impressed upon us by many witnesses amongst whom 
were the most experienced officers of the Agricultural Department. It is most 
unlikely that there will be any great increase in the amount of farm-yard manure 
available, as no solution of the problem of providing for the requirements of 
fuel for domestic purposes in any other way than by the use of farm-yard 
manure appears to be in sight. The most promising lines of development in 
India therefore, are 

(1) The increased production of oil seeds and the extension of the oil 

pressing industry. 

(2) The development of processes for the by-product recovery of sulphate 

of ammonia from coal. 

(3) The establishment of synthetic processes for obtaining combined 

nitrogen from the air in forms suitable for use as fertilisers. 

An exhaustive investigation into the possibilities of these three lines of 
development would have occupied the whole of our time to the exclusion of the 
enquiries for which we were primarily appointed. The subject is one which, 
in our opinion, is well worth investigation by a Committee specially appointed 
for the purpose. Our enquiries have necessarily been limited in their scope, 
but they have convinced us that a considerable increase in the supplies of nitro¬ 
genous manures, both organic and inorganic, available in this country is pos¬ 
sible. We consider it desirable that we should place on record the general 
impression on this point which we have gathered from the evidence tendered 
to us and from our own observations. 

236. As regards the first of these lines of development, the extension of the 
(i) Oil-cake meal. oiI pressing- industry is of much greater 

importance than the increased produc¬ 
tion of oil seeds, as the area under them in all India is already between 16 and 
17 million acres. The exports of non-essential oil seeds from British India 
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for the five pre-war years averaged 1,432,607 tons annually valued at nearly 
24 erores of rupees and for the five years ending 1918-19 averaged 699,255 tons 
valued at nearly 12 erores. These figures are sufficient to show both the- extent 
of the loss which India suffers by the export of a valuable by-product which 
should be returned to the land and the possibilities of an extension Of the oil 
pressing industry which would enable the oil-cake to be retained in this country. 
As we have already indicated, there is an expanding demand for oil-cake meal 
as a fertiliser even at the high prices ruling at the present time ; and for the 
reasons given above we consider that, if it can be produced at a price of about 
Rs. 2-14-0 per maund, there is an assured market for a very large quantity of 
it in connection with the sugar industry alone. We understand that the main 
obstacle to the establishment of the industry at the centres of oil seed pro¬ 
duction is the difficulty in regard to the transport of the oil, and we would 
suggest that this question should be investigated by the Provincial Depart¬ 
ments of Industries 


(iij By-product sulphate of ammonia. 


237. As regards the second line of development, that of processes for the by¬ 
product recovery of sulphate of ammonia 
from coal, we have been informed that 
there has already been an extension of the manufacture of coke with sulphate 
of ammonia as a by-product on some of the most important coalfields and that 
further development is likely. According to a trustworthy estimate 
which has been given us, the production of sulphate of ammonia on the 
Indian coalfields will be approximately 8,000 tons in 1921 and in 
five years’ time will be about 20,000 tons per annum. It is, in our 

opinion, very desirable that a market should be found for this in India 
rather than in Java or Japan. The use of sulphate of ammonia in combination 
with oil-cake meal, and possibly in certain cases with phosphates, 'would be 
a factor of the utmost value in the increased production of sugar in this country. 


238. As regards the third line of development, nitrogen fixation, we have 

, . already mentioned the expansion of the 

fin) Nitrogen fixation. J . . , . „ 

synthetic industry which has resulted from 

the war. We consider that, from the point of view of development of the sugar 
industry alone, the successful introduction of synthetic processes in India is 
a matter of the first importance. The cyanamide process is now thoroughly 
well established on a large scale in many countries and has proved a sound 
commercial proposition. The power requirements of this process are not high 
and its product ‘ Nitrolim ’ is one of the cheapest forms of nitrogenous ferti¬ 
liser. It has the great advantage of producing a fertiliser in a directly market¬ 
able form which the presence of free and uncombined lime makes specially suit¬ 
able for many classes of Indian soils. It has been estimated that, where.electrical 
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power is available at Rs. 60 per kilowatt-year, and coal and lime can be delivered 
at the factory at Rs. 8 and Rs. 7^ per metric ton respectively, this process, 
installed orf an adequate scale, should produce combined nitrogen at a cost of 
Rs. 284 per metric ton. Even when a large allowance is made for increased 
cost of coal and lime, of freight and of marketing, there should be a wide margin 
between the cost of production of combined nitrogen in the form of cyanamide 
and the price of Rs. 1,540 per metric ton of combined nitrogen which we have 
estimated could be paid when the price of sugar is Rs. 15 per maund. In our 
Chapters on the United Provinces and the Punjab we have mentioned important 
hydro-electric schemes which are under investigation. We recommend that 
the possibilities of utilising these and similar schemes for nitrogen fixation 
should be thoroughly examined and that, if it is found that electric energy can 
be obtained at a rate approximating to Rs. 60 per kilowatt-year, a unit plant 
of sufficient size to afford trustworthy information should be installed. The 
exact site of such a factory would be determined by the extent to which raw 
material was available and by other considerations into which we are not com¬ 
petent to enter. We do not suggest that investigations into the question of 
nitrogen fixation should be confined to the cyanamide process, and would draw 
attention to the possibilities of the Haber process for obtaining synthetic 
sulphate of ammonia. We consider, however, that it is desirable that the 
cyanamide process should first be investigated, as this produces a fertiliser 
which, in our opinion, will be found very suitable for sugarcane. 


239. Closely connected with the use of manures is the question of deep plough¬ 
ing. We have emphasised throughout 
our Report that the introduction of 


lieep ploughing. 


improved varieties of cane is useless unless it is accompanied by the introduc¬ 
tion of improved methods of cultivation, of which, as our description of agri¬ 
cultural practice 'in Java and on the farms at Shahjahanpur and Manjri will 
have shown, deeper ploughing is the first and most important element. The 
developments in this direction possible on the holdings of the ordinary culti¬ 
vator and on large estates have to be considered separately. 


240. It is axiomatic that the greatest obstacle to the introduction of any im- 

(i) on rgols’ holdings. provements into, the general agricultural 

practice of India is the excessive sub¬ 
division of holdings. The suggestions we make in Chapter XIX with a view to 
reducing this difficulty in the immediate neighbourhood of the factory can for 
an indefinite time to come only affect a small proportion of the area under cane 
in India and, in any case, merely touch the fringe of the problem, as it does not 
fall within our province to deal with it except from the point .of view of cane 
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cultivation. Given the present small holdings, it has ta be determined whether 
any advance in the direction of deeper ploughing is possible. The plough now 
used by the cultivator is. in reality, only a harrow point and has no mould board. 
Its construction is such that deep ploughing with it is out of the question, and, 
though the cultivator has an idea that he can secure this by increasing the num¬ 
ber of ploughings, he merely works the top soil to a tilth and does not obtain 
the depth essential for the proper cultivation of improved varieties of cane. 
The inadequacy of the Indian plough is the first thing about Indian agriculture 
which strikes the visitor to this country who is acquainted with agricultural 
conditions in other countries, and the result is that the number of improved 
ploughs which have been designed for introduction into India is legion. But 
the idea that the Indian plough is merely the result of ignorance of what a good 
plough should be is entirely unwarranted. The cultivator has found by long 
experience that nothing better is possible with his present bullocks. Failure 
to realise the fact that improvement in the bullocks must in most parts of India 
be a preliminary to an improvement in the plough has resulted in the country 
being flooded with ploughs which no pair of country bullocks of the ordinary 
type can draw. Many of these, otherwise excellent, require such large and 
expensive bullocks to draw them, that there is very limited scope for their 
adoption outside tracts, such as parts of the Punjab, Madras and Bombay, 
where a large type of plough bullock is employed. That is the position today, 
and the true line of advance in other areas lies in reducing the amount of work 
done by the bullocks off the land, such as cane crushing, the threshing of the 
rabi crop and irrigating. We make suggestions in Chapter XVIII for the use 
of power plant for cane crushing and rabi threshing, whilst the use of such 
plant in conjunction with tube wells would reduce the demands on bullocks for 
irrigation. We would repeat that the present country plough represents the 
limit possible with bullocks of the ordinary type in their usual poor condition. 
If they can be relieved of the three operations mentioned above, they will then 
be in decent condition for ploughing, and the introduction of improved ploughs 
of greater draught will be possible. This will result in improved yields and 
better fed bullocks and an improvement in the whole chain of farming practice. 
Coupled with a definite policy of cattle-breeding on the part of the Agricultural 
Department, it will give the country a bullock which the land can feed and which 
will be equal to the deep cultivation necessary to enable the land to,maintain it. 
The policy must be one of gradual improvement ; and any attempts to introduce 
a bigger bullock until the land can feed it or to introduce a new plough until 
the bullocks can draw 7 it arc simply waste of time and money. 

241. On large estates the question of deep ploughing assumes a different aspect. 

- , , The perfection of cultivation on the cane 

(oj on •large estates. 1 . , 

(ij 'steam tackle. plantations in Java on which we have 

L3ISC 2D 



226 


GENERAL AGRTCTJT.TVRAL RECOMMENDATIONS. 

commented in Chapter II lias been obtained solely by hand labour. The tend¬ 
ency throughout the world is to increase the use of machinery and to lessen 
that of hand labour and the rapid rise in labour costs is hastening the transi¬ 
tion. Labour difficulties are being increasingly felt in Java which has hitherto 
had the advantage of a plentiful, cheap and easily managed labour supply ; 
and it is evident that, sooner or later, Java will have to come into line with 
the rest of the world in this matter and to reduce the amount of labour employed 
in order to maintain a reasonable margin of profit. Large estates in India, 
especially in Provinces like Assam and Burma where the prospects of the 
factory system are especially, favourable, are therefore in a position to profit 
by the experience of other countries. Tf development in these tracts is to be 
rapid, dependence upon a large labour force for essential cultivation is obviously 
out of the question. The solution of the labour problem here is, therefore, 
to be looked for in the use of steam tackle and motor tractors. We attach to 
our Report two illustrations showing steam tackle at work on a cane field in 
South India and the same field when ready for planting. It has been proved 
in at least one instance in Java that yields of cane as good as those from hand 
labour can be obtained when cultivation is carried out by steam tackle, and 
the use of such tackle has the additional advantage that the entire field is 
worked thoroughly instead oP a portion only, as happens when the trenches are 
made by hand labour. The facilities the tackle gives for handling cane culti¬ 
vation over large areas are obvious. Combined with its superiority in work¬ 
ing and its capacity for breaking up jungle grass laud and carrying out drain¬ 
age works in new areas, they make it an essential for all large concerns com¬ 
mencing operations in tracts where labour is scarce and expensive. 

Valuable light has been thrown on the question of costs by the work which 
has been done at Pusa. Eight acres of cane were grown in the year 1919-20 ; 
and the total cost per acre of cane cultivated amounted to Rs. 136-6-8. The 
details are given in the table below :— 

Area 8 acres. 


/.—Steam tactile operations. 




R- 


. p 


Rs. 

A. 

P. 

26th November 1918 

Pise Harrowing 

at 2 

7 

6 

por aero 

19 

l'i 

0 

28th „ 

Rolling 

„ 1 

11 

10 


15 

6 

8 

3rd and 1th February 1919 ... 

Ploughing 

5 

8 

9 

>i 

44 

6 

0 

4th and Cth February 1319 ... 

!! rubbing 

1 

r> 

3 

*» 

15 

10 

0 

6th February 1919 

Rolling 

1 

14 

10 

ii 

15 

G 

8 

7th February 1919 

Pise Harrowing 

f. 

>1 *■' 

7 

6 

»» 

19 

12 

0 





Total 

.. 130 

5 

4 
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Cultivation ... ... ... 

Manure, 13J maunds per acre, and labour for applying it 

Planting ... ..... 

Seed (Maunds 413-11-6 for 8 acres at 11 annas per maund) 

Inter-oultivation ... 

Harvesting and Carting 

Rs. A. P. 

11 5 6 

... 283 5 5 

79 5 4 

... 284 2 0 

... 126 11 4 

... 56 2 4 

Total 

... 840 15 11 

Total of all ag-icultur.il costa 

... 971 5 3 

Ill. — Rent. 


At Its. 3 per acre per crop over 3 crops (i.c. August 1018 to February 1920) 

11s. A. p. 

120 0 0 

(irniul Total 

.. 1,091 6 3 

jut sieve 

.. 13G C 8 


Ihc steam tackle operations cost Its. 1 <1-4-8 oer acre in all, but this is an 
outside figure which should be appreciably reduced when the tackle is used on 
an estate scale. Thus, the figure includes not only an allowance of Es. 7-5-2 
per day for replacements but also 5 per cent, interest charges and 5 per cent, 
depreciation charges on the cost of the tackle, the latter as well as the former 
calculated over the whole year, although the tackle was in fact employed only 
for 145.4 days of 10 hours each. On a large estate it would, of course, be 
employed practically throughout the year and for more than 10 hours per day. 
The inclusive cost per day of 10 hours works out at just under Rs. 40-8-0, a 
day’s work at each of the operations of cane cultivation being placed at 7.3 
acres for ploughing, 16.4 acres for disc harrowing, 20.7 acres for grubbing and 
21 acres for rolling. The returns are less instructive when we come to correlate 
costs with results, for the obvious reason that the cane was grown for experi¬ 
mental and not for commercial purposes and of four acres of thick canes 
' failed, bringing ,the average yield for thick canes 
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tlje thin, indigenous canes of Nprtliern India by bullock power. It is evident, 
therefore, that, given areas large enough to keep it fully employed, steam tackle 
can effect material economies in the cost of cane cultivation. 


242. On smaller estates, and even on large estates where it is not a question of 

breaking up large areas of new land, the 
me 01 s. motor tractor, whilst equally useful, 

would probably be found more economical than steam tackle, as its capital cost 
is much lower and it would not, therefore, involve such a heavy charge per acre 
as steam tackle does on any estate not large enough to keep it fully employed. 
Experiments to ascertain the most suitable type of tractor for different classes 
of soil are still in progress, and it is sufficient to say that, as it has been, esti¬ 
mated, on the basis of the results obtained at Pusa, that a tractor will displace 
eight to ten pairs of bullocks, the scope for their use in India is enormous. 
But, whilst steam tackle and motor tractors can do so much to simplify the pro¬ 
blem of deep cane cultivation, a word of warning must be added. It is useless 
from the point of view of labour saving to do preliminary cultivation by 
machinery, if the cane is so planted that all subsequent operations have to be 
carried out by hand labour. If labour saving devices are adopted for trench¬ 
ing and ploughing, it is essential that all subsequent operations up to harvesting 
should be done either by power or by bullocks. That bidlocks can be used for 
this purpose has been successfully demonstrated at Manjri ( vicle Plate 20 at 
the end of the Report) and we consider that the results obtained there are so 
instructive that information regarding them should be distributed in bulletin 
form to all large landholders growing cane throughout India. We have said 
enough to show the importance of the application of power machinery to 
cane-cultivation and the desirability that this question should form one of the 
lines of work to be taken up by Sugar Research Institute. 


243. During our visits to the numerous Government farms on which cane ex- 

Field experiments. pel ' imc,lts were in progress we observed 

that there was considerable diversity of 
method in carrying out varietal tests on a lield scale, and we cannot but 
Rink that greater uniformity is both practicable and desirable. In the first 
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ike required tests. Wherever possible, also, the tests should be repeated over 
two or three such plots for each variety under experiment. The figures ip. the 
following table are supplied by our colleague, Mr. Clarke, and they illustrate 
actual results recently obtained at Shahjahanpur during the comparative tripl 
of two varieties of cane sown on the flat in rows four feet apart. The test 
plots were taken at equal intervals in a field of 3| acres and show the range of 
variation that may be expected :— 



— 



Cano 

obtained from 

fo acie 
niaunds. 

Juice per 
100 cane. 

Sucrose per 
100 juice. 

: 

Glucose per 
100 juice. 

Plot 1 

Yaeikty A. 

• t ! 


• | 

01*6 

C5*4 

' 1 

| 

15*4 , 

, O-Sl 

Plot 2 

f * « » • « 

... 

• •• l 

87-4 

64-9 

150 

0*97 ' 

Plot 3 

«*. ... 



00-6 

C6*l 

163 

0'50 

■Plot 4 

*•• *** 

• •• 

... 

881 

66-4 

16*0 

074 

Plot 5 

Vaeieiy B. 

••• 

• •• 

• •• 

62-4 

68*8 

15*6 

178 

Plot 6 

HI ••• 

• •• 

11* 

65-7 

C9'4 

15*2 

1-26 

Plot 7 

• •» ••• 

IH 

0 — 

p.4’0 

08*2 

15-8 

112 

Plot 8 

*.» 

**• 

• M 

68*9 

67*9 

15-7 

114 


In the second place, all the tests relevant to a practical comparison between 
different varieties of cane are by no means always applied ; and on some farms 
nothing more than the weights of the cane grown on measured plots has been 
taken. This ignores the essential difference between cane and other crops, 
that weighment and ocular inspection do not afford even an approximate 
criterion of its commercial value, that that value depends mainly on the yield 
not of cane but of available sugar per acre and that only by careful and 
■ repeated chemical analyses can the sucrose content of each variety be deter¬ 
mined. It is true that this involves the provision of special equipment for 
the crushing of the cane and the boiling and analysis of the juice on all farms 
at which these field experiments are in progress, but the experiments must 
remain inconclusive and are therefore useless unless this equipment is pro¬ 
vided. We consider then, that, in addition to weighment of the cane, careful 
tests to ascertain the percentages of fibre and of sucrose in the cane, the per¬ 
centage of sucrose in the juice and the purity of the juice are indispensable 
for the conduct, of all varietal experiments with cane, and that on all fannsj 
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which are unable to provide the equipment and expert supervision which these 
tests require varietal experiments should be abandoned without waiting for 
the constitution of the cane research stations advocated in our provincial 
Chapters to which the bulk of this work will, we hope, ultimately be transferred. 


244. We have emphasised throughout the provincial Chapters of our Report 

. . , , . , that a most important branch of work to 

Agricultural demonstration. . , . „ _ 

which the Agricultural Department must 

devote its energies in increasing measure as its staff expands is the improve¬ 
ment of agricultural practice and the spread of better implements. The selec¬ 
tion of superior varieties of cane, the distribution of sets of those varieties, 
the supply of concentrated fertilisers and even the extension of irrigation faci¬ 
lities will not yield the results which should reasonably be expected of them, 
unless they are accompanied by a great advance in both these respects. It will, 
we think, be a very long- time before demonstration of improved agricultural 
methods and of the use of better implements ceases to be an even more essential 
part of the work of the Agricultural Department on cane than the selection 
of new varieties and the organisation of supplies of sets. We fully recognise 
the excellence of the work which is being carried out on many research stations 
and demonstration farms ; but the methods there successfully worked out have 
hardly yet been introduced into general agricultural practice, and the compara¬ 
tive failure to extend them forms the weak link in the chain. It is for this 


reason that in Provinces such as the United Provinces, the Punjab and Bihar 
and Orislsa, where the importance of the cane crop, in our opinion, justifies such 
a course, we have recommended the appointment, either immediately or in the 
near future, of a demonstration staff specially trained for and specially employ¬ 
ed on sugarcane work. We have not suggested a special demonstration staff 
for work on cane in Bengal or Madras, and except in the special case of such 
concentrated cane areas as the Deccan canals tract, we do not consider that 
other Provinces will require a special staff for work on cane until the area 
under that crop expands to at least 100,000 acres. In all Provinces, however, 
in which such a staff is not appointed, we are of opinion that a demonstration 
staff on the lines we have suggested for cane work in the United Provinces is 
desirable for general propaganda work amongst cultivators. The organisa¬ 
tion of such a staff in small units with a Provincial (Class II) Service officer 
in charge of a group of ten fieldmen is, in our opinion, a very suitable one. 
It would be an easy matter to provide for the special instruction of units of this 
size, the number of which could obviously be increased as the work expands. 
[We would suggest that the officer in charge of such a unit and the fieldmen 
composing it should, when working entirely or mainly on cane, invariably be' 
sent to the Sugar Research Institute or the nearest sub-station for short courses 
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of instruction in the latest developments of cane cultivation, the management 
of small power crushing mills and the manufacture of gur. 

In this connection we would point out that many simple improvements 
which would have a marked effect on the outturn of cane and gur can be intro¬ 
duced at. once. The following are a few instances of such‘improvements, but 
the list is by no means exhaustive :— 

(1) The replacement of mixtures of canes by pure lines of the indigenous 

varieties best suited to the tract. 

(2) Better preliminary cultivation of the land and deeper ploughing, 

wherever possible, by the use of the turnwrest plough. 

(3) Planting the sets of thin indigenous canes in rows two feet apart 

and of medium and thick canes at still greater intervals, and better 

cultivation between the rows. 

(4) The correct use and the proper quantity of manure for indigenous 

canes. 

(5) The introduction of the rotations recommended in preceding 

Chapters. 


Whilst we realise the necessity for demonstration farms both as centres 
for the multiplication and distribution of sets and also for the promotion of 
improvements worked out at the cane research stations, we would again 
emphasise that demonstration work, if it is to be really fruitful in results, must 
in the main be carried out on the fields of cultivators. Where this is done 
successful methods are adopted without hesitation. It has frequently been 
pointed out that small cultivators are apt to regard demonstration work on 
Government farms with suspicion, on the ground that it is carried out regard¬ 
less of expense, and to question the suitability of the methods employed on the 
farms to their own conditions. Demonstration on the cultivators’ own lands 
is free from such, suspicion and merely forms an ordinary incident in the agri¬ 
culture of the village. The important question of co-ordinating research and 
demonstration work on cane is one the consideration of which we must postpone 
to Chapter XXIII, since our views regarding it depend directly upon the re¬ 
search organisation we shall there propose. 


245. In the preceding Chapters we have made recomendations for a consider¬ 
able expansion of the Engineering sec¬ 
tions of the Agricultural Department in 


Agricultural engineering. 
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8oine Provinces. It is, in our opinion, very necessary that the importance of 
agricultural engineering as; ;a factor in agricultural development should be 
more definitely recognised than it has been hitherto. The evidence we have 
received on this point shows that it has, till now, been regarded as a distinctly 
secondary sphere of activity. As Hong as this attitude is maintained, it will 
hecome increasingly difficult to recruit or retain engineers of the requisite 
qualifications for the charge^ of the section. We are, therefore, strongly of 
opinion that Agricultural Engineers should not only be recruited on the same 
terms as members of the Indian Agricultural Service but should be included 
in the cadre of that service. 


The extensive use of agricultural machinery for sugarcane cultivation on 
the lines we have foreshadowed will necessitate special arrangements for in¬ 
struction in the proper use and care of oil engines, pumps, small power mills 
and improved tillage implements, a point in regard to which the Indian culti¬ 
vator is markedly ignorant and careless. We, therefore, recommend that the 
Engineering section of the Agricultural Department in all Provinces where 
such’ a section has been established should have a special demonstration staff 
whose duty it would be to inspect the machinery given out or recommended by 
the Department, to give instruction in its use and to arrange for minor repairs 
and the supply of spare parts. Many instances of the necessity for such a 
staff came under our observation during our tours and we are convinced that, 
without it, any work done by the Agricultural Department in promoting the 
use of agricultural machinery or improved implements will lose nearly all its 
value. A statement in the Report on the working of Co-operative Societies 
in Bihar and Orissa in 1918-19 is of interest in this connection. The Supaul 
Central Bank indented for a type of cane crushing mill which had been found 
useful and hired them out to cane growers at Rs. 22 for the season, which was 
Rs. 10 less than the rate charged by the agents of another type of mill. Some 
of the mills went out of order ; but the Agricultural Department, which was 
requested to make arrangements for their repair, expressed its inability to 
help in the matter. It does not appear wdiether the mills had been recom¬ 
mended by the Agricultural Department. The loss of confidence in the recom¬ 
mendations of the Department and the set back to its work in other directions 
which must have resulted, if this was the case, are too obvious to require com¬ 
ment. The alternative lesson to be drawn from this incident is the desirability 
that, if Co-operative Societies desire the help of the Agricultural Department in 
regard to the care of any machinery obtained by them for the use of their 
members, such machinery should be of a type recommended by the Agricul¬ 
tural Engineer. Before leaving this subject, we would add that in Provinces, 
such as the United Provinces, where the work of the Engineering branch of 
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the Agricultural Department has already made marked progress it will pro¬ 
bably be necessary to establish subsidiary centres where repairs and other minor 
work can be carried out. 

246. The thin indigenous canes of Upper India outside Bihar suffer less from 

M geological aspect. diSGaSe than Cane in an > r othcr V^t of 

the world. The two most common 

diseases are black smut ( TJstilago sacchari) and red rot (Colletotrichum 
falcatum), but the damage caused by neither can bo considered serious. Black! 
smut is confined almost entirely to canes of the Saretha group and red rot to 
canes of the Pansahi group (including Uba'' grown under .unsatisfactory con¬ 
ditions of drainage. In Madras, Bombay and Bihar fungus diseases are more 
prevalent, the main damage to the crop being caused by diseases of the stem, 
notably by red rot which is found in Madras wherever cane is grown. t We 
have already mentioned the measures taken by the Agricultural Department 
in that Province from 1902 onwards which have been markedly successful in 
controlling this disease. These measures have consisted in the introduction 
and spread of varieties resistant lo disease, the planting of healthy sets and 
improvements in cultivation and drainage. The evidence we received showed 
that there is jio factor so potent in inducing red rot as lack of drainage ; and 
this lends additional force to the recommendations in regard to drainage which 
we have made throughout. The important fungus diseases of cane are now, 
fairly well understood as a result of the systematic work initiated by Dr. 
Butler, Imperial Mycologist, in 1902 and continued by him and his co-workers 
since then. There appears to be no cure for them ; but experience in Java, 
which is borne out by that in Madras, has shown that by the introduction of 
new varieties, the planting of healthy sets, careful cultivation and above all 
proper drainage, on all of which points we have made detailed recommenda¬ 
tions, the damage done by them can be very greatly reduced, if not entirely 
eliminated. The mycological work on cane required in India in future will, 
therefore, be control measures, in the event of an epidemic appearing in new 
varieties, and the study of the relatively, unimportant diseases of cano whiefi 
have not so far been investigated. 

In view of the far more urgent requirements of the Agricultural Depart¬ 
ment in other directions we do not consider that any additional staff is required 
specially for these purposes. A supernumerary Mycologist has recently been 
appointed to the staff of the Imperial Research Institute at Pusa, a Plant 
Pathologist has been added to the staff of the United Provinces Agricultural 
Department and the Central Provinces will shortly have a Mycologist. 
The two latter appointments will reduce the demands on Pusa. Several 
other local Governments and Administrations have decided to employ their 
pwn Mycologists for the investigation of fungus diseases,. including those of 
h3 ISC ' ' 2§ ' 
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caneji as soon as circumstances permit. We would, therefore, only recommend 
under this head that laboratory facilities for mycologieal work should be pro¬ 
vided at the Sugar Research Institute the establishment of which we recottteend 
£ Chapter XXIII below ; and that, in the event of any problems arising which, 
ui the opinion of the Director of the Institute, require local investigation, a 
llycologist from the Pusa staff should be lent to the Institute for the purpose. 

247. The most serious insect pests of cane in India are cane borers which 

Entomological aspect. eause Very serbus dama ge to the young 

; - • cane C1 ‘°P hi many parts, more especially 

in Bihar and the submontane tracts of the United Provinces. Other pests, such 
as grass hoppers, cane hoppers and aleurodes occur, but their attacks are 
usually sporadic and local. The damage done by such pests may, however, 
be severe, as was shown at Kamrup in April and May, 1919, when three species 
of Rutehne beetles appeared in unusually large numbers and destroyed a large 
proportion of the crop. As regards cane borers, a large number of species 
are involved and these differ in habits, distribution and alternative food plants. 
Satisfactory methods of control in order to check .the damage done cannot be 
initiated until the life histories of the various species have been worked out. 
So far little progress has been made in this preliminary work. We do not 
recommend that a 'whole time officer should be employed for work on cane 
borers ; but we consider that the loss caused by these pests is so serious that 
more attention should be paid to them than has hitherto been possible. In 
yiew of the fact that the problem of controlling them is not confined to a parti¬ 
cular Province, we are of opinion that work on them can best be carried out 
tinder the control of the Imperial Entomologist at Pusa. We, therefore, recom- 
foiien'd that the staff of the Pusa Institute should be strengthened by the appoint¬ 
ment of an additional Entomologist whose principal duty would be the investi¬ 
gation of cane pests, but whose services would also be available for work on 
the numerous pests which affect other crops. We would suggest that laboratory 
facilities at tho Sugar Research Institute should be given him similar to those 
We have recommended in regard to mycologieal investigations. 


248. Import of cane into India from other countries is permitted by the rules 
T , . framed under the Destructive Insects and 

° fc “‘• Pests Act, II of 1914, when the cane ia 

by an official certificate that it is free from diseases or pests. 
TM authorities whose certificates arc aoeepted are specified in the schedule 
'to the rules under the Act and are, with very few exceptions, the Directors of 
Agriculture of the countries from which the cane is obtained. The only officer 
in this country Who is at present exempted from the operation of the rules is 
the Imperial Sugarcane Expert who may import cane intended for planting 
fihdeir his oifcq Supervision direct from any country without a certificate. Thg 
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restrictions at present in force are, in our opinion, the minimum necessary tor- 
safeguard this country against the introduction of now pests and diseases *# 
cane, and., except in the one respect indicated below, we do not suggest anj 
modification of thpm. We consider that the Sugarcane Expert, Coimbatore* 
should; continue to be permitted to import cane direct without an official certi¬ 
ficate nntil the Sugar Research Instituto our proposals for which are given in 
Chaptor XXXII is established, when the privilege should be confined tq fha 
Director of the Institute who will control all research work on cane. Until the 
Institute is established we would also propose that the exemption now granted 
to the Imperial Sugarcane Expert should be extended to the officer in charge 
of the Research Station at Shahjahanpur, in view of the development which 
has taken place in research work on canc in Upper India since the rules were 
framed. The acclimatisation of cane imported direct to Upper India has 
proved very successful and possesses undoubted advantages oyer the intro¬ 
duction of such cancs by way of Southern India. We understand fhat the 
Government of the United Provinces has on more than one occasion requested 
the Government of India to sanction our present proposal and that the request 
has been refused, mainly on the ground that the officer in charge of the Station 
at Shahjahanpur has not the necessary mycologieal and entomological assist¬ 
ance at hand which the Imperial Sugarcane Expert has at the Coimbatore 
Research Institute, but also on the subsidiary ground that the existing restric¬ 
tion involves no material delay in the delivery of the cane at its ultimate 
destination. Our enquiries show that the latter re.as.on is not justified in fact, 
whilst, in regard to mvoological advice, the objection no longer holds good in 
view of the recent appointment of a Plant Pathologist to the Agricultural Depart¬ 
ment of the United Provinces. We consider that the Entomological Assistant 
attached to that Department is sufficiently competent to give th,e entqmological 
advice necessary. 

249. In the previous Chapters we have shown how greatly the possibilities 

,,r , . . . not only of the extension of cane cultiya- 

tr ater requirements of cane. ' 

turn but also of improvement in outturn 
depend upon the provision of irrigation facilities and upon the best use heing 
made of them. Broadly speaking, throughout the Peninsula and over the 
greater part of Upper India it is impossible to grow cane at all without irri¬ 
gation. Even where it is possible to raise a crop of cane on the natural mcfistiire, 
the lack of irrigation, except in Assam and parts of Burma and Bengal, ptrer • 
sonts a serious and often insuperable obstacle to the introduction of better, 
varieties and the adoption of improved and intensive methods of cultivating. 
North Bihar possibly furnishes an exception to this statement owing to -the 
remarkable powers of conservation of moisture possessed by its silted soik},, 
hut no scientific work has been done on the point. In view of the ^dependence . 



‘SBSTEEAt AGRICTTTTTTRAL' RECOMMENDATION'S. 

of cane on irrigation throughout the greater part of India, the question of its 
water requirements assumes great importance, but it was one on which wo 
received most conflicting evidence. There was, however, fairly general agree¬ 
ment that the cultivator habitually over-waters his crop, especially in areas 
irrigated by canals, to the detriment both of outturn and soil ; but it is obviously 
impossible to express a definite opinion as to the extent to which the crop is 
over-watered in the absence of definite information regarding the optimum 
amount of water required. We consider, therefore, that the water require¬ 
ments not only of cane but also of other competing crops require careful investi¬ 
gation and recommend that this should be carried out on all the agricultural 
stations in whose programme of operations work on cane is included. The 
question is probably of greater importance in the Punjab than in any other 
part of India. We understand that the establishment of an irrigation research 
station specially for the study of the water requirements of various crops has 
been under consideration by the Punjab Government for some time past, but 
that no progress has yet been made in carrying out the scheme. We are 
strongly in favour of the establishment of such a station at an early date, and 
would suggest that it should be placed in charge of an officer with special quali¬ 
fications, such as a Soil Physicist or a Physical Chemist, who should, if neces¬ 
sary, have the assistance of an agricultural officer for field work. The most 
suitable location for such a station would, in our opinion, be in one of the canal 
colonies. 

250. It will be observed that in some of the provincial Chapters we have dis- 
Lining of canals. cussed the question of lining canals in 

order to prevent loss of water by percola¬ 
tion and consequent damage to cultivable land. All that we need say here on 
the general question is that nothing has yet been done in this country on a large 
enough scale to be of value, and that such experiments as have been made have 
not fchown what saving of water would result or what the life of various forms 
of lining would. be. The size and length of the canals and channels render the 
expenditure which would be inv b da very serious matter. In the only instance 
in which actual figures were given us the cost of lining 128 miles of the main 
canal of a system the total length of which, including all Government channels, 
great and small, was 3,500 miles would have meant an addition of 40 per cent, 
to the total cost of the' scheme and would have rendered it unprofitable. It is 
obvious that Government cannot afford to construct canals at a loss and that 
the'(question cannot be regarded solely from the point of view of cane. We 
.woiild* however, urge that, where in any new scheme concentrated areas of 
cane are to be served, the question whether, if a sufficient supply of water could 
thereby be guaranteed, the extra expense of lining the channels serving such 
areas could not be set off by an increase in the water rates, should be carefully 
considered. 
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251. Closely connected with the question of the water requirements of .cane is 

Water rates. *hat of the suitability of tho water rates 

at present charged for that crop. The 
evidence we received on this point showed that, even in the Bombay Deccan, 
where the rates for cane are - very much highor than they are - anywhere else in 
British India, these are no bar to the extension of the area under cane and form 
only a minor part—usually a very minor part—of the costs of cultivation. In 
fact many witnesses assured us that the cultivators would be willing to pay a 
considerably higher rate, if they could be guaranteed a regular and abundant 
supply. This question and that of the distribution of water in the manner best 
suited to the needs of the cane crop are the only ones with which we are con¬ 
cerned. Into such general questions as whether water should be charged for 
not in proportion to the - quantity consumed but in proportion to its utility to 
a particular crop, and whether water rates should be varied in different months 
of the year, we do not feel called upon to enter, though the interested reader 
will find these and other connected matters discussed in Section VIII of 
Mr. Padshah’s Supplementary Note. Nor did we receive any evidence to show 
that the construction of any projects which would lead to an appreciable ex¬ 
tension of the area under cane has been rendered impracticable owing to inabi¬ 
lity to charge water rates under the present system sufficiently high to make 
them productive. We have pointed out in previous Chapters that tho 
concentration of cane cultivation would greatly facilitate satisfactory distri¬ 
bution of water. During the course of our enquiries we wore greatly im¬ 
pressed with the advantages not only in regard to distribution but also in 
ensuring economy in the use of water which would be secured by the adoption 
of a system under which water would be sold by volume. After we had reached 
this conclusion the recommendations of tho Indian Irrigation Commission of 
1901-03 were brought to our notice. Our view that it would be a great advant¬ 
age both to the Government and the cultivators, if the latter could be induced 
to take over their supplies at the outlets, to arrange all details of internal 
distribution between themselves and to relieve the canal administration of all 
further responsibility and of the great expense of recording the details of the 
irrigation and of making the final measurements and assessments is also the 
view of that Commission. Their general conclusion was, however, that the 
system of charging by volume could not, in spite of all its advantages, be safely 
introduced in India until a system of distribution by modules of the type which 
it might be proposed to use had been in force for a time sufficiently long to , 
enable the people to understand what was proposed, and that, even then, the 
change in tho system of assessment should not be forced but should be intro¬ 
duced gradually, as the people learned to appreciate its advantages. They 
added that it was an object to be aimed at and that irrigation officers should 
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be /encouraged to design and experiment on modules which would be suited 
to the conditions to be met with in practice, until the work of distribution 
could be carried out with all the regularity and certainty which were essential 
to the success of any scheme of charging by volume. Conditions have changed 
greatly since the Report of the Irrigation Commission was written and our 
enquiries showed that the advantages of a system of sale of water by volume 
would be more greatly appreciated now than they would have been twenty 
years ago. The formation of Irrigators’ Associations in the Bombay Deccan, 
where, it may be noted, the Irrigation Commission considered the possibility 
of establishing such a system specially encouraging, is, in our view, a hopeful 
sign that the co-operation between the cultivators and the Irrigation Depart¬ 
ment which are necessary to its working would be forthcoming. The system 
of sale of water by volume would obviously be a most suitable one for adop¬ 
tion by factories controlling their own cultivation. Unfortunately, an entirely 
successful module has yet to be evolved, but the strenuous efforts which have 
been made, especially in the Punjab, to perfect such a modulo render it at least 
Rrobahle that it will not be long before it is evolved. 


Development schemes. 


252. An interesting suggestion has been made to use that in Provinces such 

as Burma and Assam, where there are 
large areas of undeveloped lands still at 
the disposal of the State, such land might bo developed by Government corpora¬ 
tions formed for the purpose and working somewhat on the lines which have been 
so successfully followed by Improvement Trusts in Calcutta, Bombay and else¬ 
where. Such corporations would reclaim and drain the land, take such measures 
as proved feasible to remove the danger from diseases like malaria, provide 
communications and irrigation, where necessary, and carry out colonisation 
schemes. The land 1 after development in this way would be offered to cane 
factories and to other enterprises of a similar character on suitable terms which 
would represent the full value to the enterprise of the work done by the corpora¬ 
tion. Estate planning on a large scale and possibly also town planning would 
have to bo undertaken, but this is work with which Improvement Trusts aro 
already familiar. Schemes of this character cannot be looked upon from the 
point of view of cane cultivation alone, hut are so bound up with general ques¬ 
tions of development that we do not feel called upon to sav more than that their 
possibilities appear to us to bo well worth investigation. Mr. Padshah wishes 
the Agency Tracts, of Madras specially mentioned as a promising field for such 
operations, as, in his opinion, the fact that these tracts arc 'held under the 
Permanent Settlement and that tenants’ rights have also to be considered 
should present no insuperable obstacle to development on the lines we have 
indicated, and he has little doubt that landholders and tenants would realise 
that development would result in great pecuniary benefit.to both. 




353. Our enquiries have brought home to us the hampering effect upoxi ift- 

StandaYdisafion of weights a *i dustry and trade which results from the 
measures. bewildering variety of Weights aM 

measures .in use in India. In Section XIII of his Supplementary Note 
our colleague Mr. Padshah has put forward some interesting proposals fOr 
standardisation. Although the rest of us are in sympathy with the object Mr. 
Padshah has in view, we do not consider that it falls within our province to sub¬ 
mit detailed recommendations on this head, especially as the subject has already 
been investigated by a Committee appointed for the piirpoBe fey the Govern¬ 
ment of India in 1913. We would therefore merely urge that early action Upon 
the Report of that Committee is desirable. Whilst the benefit to India which 
would ensue from the adoption of a uniform system of weights and measures 
would be immense, and not least to future enquirers in such fields as that we 
have been called upon to explore, we are convinced that there is no one who 
stands to gain more from it than the cultivator ; for we are in entire agree¬ 
ment with the view expressed by the Indian Cotton Committee that the present 
lack of uniformity offers great opportunities for cheating him, of which many 
dealers and others are not slow to avail themselves. 

254. Numerous Witnesses before us dwelt on the obstacles which are present- 

Co-opcration in relation 'o cave. C( * ^ tlao P ov erty and indebtedness so fre- 

qucntly found amongst the cultivating 
classes not only to the expansion of the area under cane in India but also to 
the adoption of improved varieties and the improved methods of cultivation 
without which they cannot be successfully grown. Whilst lack of capital some¬ 
times prevents cane from being grown at all, it is far more often true that it 
prevents it. from being grown as it should be grown. There is obviously no 
more effective method of placing the cane cultivator in a sound financial posi¬ 
tion than that of paying him a fair price for his Can6 ; and it is with that object 
in view that in Chapter XIX we propose that factories should pay for their 
Supplies of cane on a sliding scale based on the price of the sugar obtained from 
them. But this scale is only applicable to tracts in which factories exist, ahd 
We would, therefore, here discuss how far the solution of the problem is to be 
found in the spread of co-operative activity. Outside the Deccan cabals tract, 
with few and unimportant exceptions, the Co-operative Department has dofie' 
little or nothing to cater specially for cultivators of caffe. Many of the latter 
are* it is true, members of ordinary credit societies, but the fact does not appe'dr 
to us to be adequately recognised that loans of larger amounts and for lOhget 
terms ate required by the grower of cane than by the grower of other crops. 

255. The history and present position of the cane growers ’ credit societies in 
(a) History of the cane growers’ credit tho Deccan canals tract are worthy of 

mieties ch thie Deccan canals. examination in some detail, as they reyeaj 
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both the possibilities and the limitations of co-operative activity in relation to 
cane growing and the manufacture of gur. The 29 societies in the Nira canal 
tract date from 1911 and were formed among cane growers who had taken 
loans from Government under an elaborate loan scheme organised in 1907. 
iWhen the societies were .formed, the Bombay Central Co-operative Bank under¬ 
took the work of financing them. The loans outstanding, amounting to some 
Rs 3] lakhs, were repaid to Government and were treated as advances to the 
members of the societies. Eleven of the societies have been formed into three 
guaranteeing unions, whilst the remaining eighteen are under the direct control 
of a special officer of the Subordinate Civil Service stationed at Baramati. The 
Bombay Central Co-operative Bank advances no loans to societies from its 
branch at Baramati except with the previous sanction of the Union Committee 
in the case of Union Societies and of the special officer in other cases. The 
societies in the Godavari canals area, which are 14 in number and date from 
1916, were formed on the same model as those in the Nira Valley. All 
the witnesses we examined on the point were agreed that the present position 
of the societies is far from satisfactory. Although on July 31st, 1919, after 
eight years of co-operative work, the working capital of the Nira societies 
amounted to about Rs. 10]- lakhs, no less than Rs. 4 lakhs were in arrears. Most 
of these arrears were genuine arrears, that is, they were not covered by standing 
crops of cane, as, owing to the shortage of water consequent on the short 
rainfall of 1918, no fresh planting of cane was allowed during the early months 
of 1919. The demand payable to the societies on the Godavari canals between 
January 1st and July 31st 1919 amounted to Rs. 1,78,000. Of this only Rs. 
81,000 were recovered, leaving arrears of Rs. 97,000. Numerous reasons were 
given for the comparative’ failure of the societies in both tracts. We were 
informed that the societies had been started in localities in which there was 
no demand for them and in which the people were insufficiently educated to 
understand or undertake the responsibility of joint liability. The most 
prosperous cultivators have sufficient capital to finance their own crops, and 
are reluctant to undertake the obligations involved in unlimited liability. They, 
therefore, do not join the societies wdiich are composed mainly, though not 
exclusively, of the men who had taken loans from Government under the old 
scheme and of the poorer cultivators. The managing Committees of the socie¬ 
ties are often illiterate and indifferent, and shirk the unpopularity involved 
in strict supervision of the uses to which loans are put and in recovery of out¬ 
standings from slack members, who regard the societies not as their own co¬ 
operative property but as Government institutions which it is their business 
to cheat if they can. Loans are, consequently, frequently misused either from 
poverty or dishonesty, and there is a distinct lack of personnel capable of work¬ 
ing honestly and co-operatively for the common good. Mistakes have b§e& 
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made in giving loans to persons who are not in a position to grow cane crops 
successfully, whether because they are not sufficiently expert or are too lazy, 
or because their land has deteriorated and is incapable of producing a paying 
crop, unless handled with great skill, -or because their holdings are of an un¬ 
economic size. Constant increases in the irrigation rates and fluctuations in 
the price of gur have added to the difficulties, of the societies, which have been 
much accentuated by the shortage of irrigation supplies in 1918-19. The 
-Godavari societies have special difficulties of their own. Until the advent of 
the canals the tract was liable to famine about once in every three years and 
these conditions have left a mark on it which will take long to eradicate. The 
people are still very poor, very illiterate and very unskilled in growing cane, 
and their methods of boiling gur are particularly defective. 


256. The work of the Co-operative Department in the Deccan canals tract has 
(hj Co-operative gur depots on the by no means been confined to the provi- 
lJeccan canals. sion 0 f credit facilities. The Bombay 

Central Co-operative Bank has at its own risk opened three depots for selling 
gur, at Baramati and Nira in the Nira valley and at Kopergaon in the Godavari 
valley. Half the profits from the sales are credited to the societies. All sales 
arc at present made by public auction, as the local merchants, who are almost 
the only bidders at the auctions, have threatened to boycott the depots, if out¬ 
side sales are allowed. The depot at Baramati was actually boycotted for. a 
month in 1919 because it made such sales, but the situation was saved by ex¬ 
porting several wagons of gur to big merchants in Bombay, Ahmadabad and 
Berar. All members financed by Co-operative societies are compelled under 
the byelaws of their societies to bring their gur for sale at the depots, though 
this is an obligation which is frequently evaded. Their debts are recovered 
from the sale proceeds, but small sums are paid to them on the spot to enablq 
them to meet the expenses of further boilings and of ,cartage. The system 
has proved successful in so far as it has made for fair prices in the open market, 
honest weighmont, moderate rates of brokerage and a purer product. The 
experience of the Deccan canals tract shows, however, that its utility is limited 
in small places by the constant risk of a combination amongst the local dealers. 
If they boycott it, the auction system fails, since outside buyers as a rule are 
few in number and of uncertain credit. The alternatives are either to open 
selling depots at the nearest large consuming centres, which, for example, 
would for the Deccan canals tract be such places as Bombay and Amraoti, or 
to enter into agreements with substantial and trustworthy merchants at such 
centres to fray gur or to retail it for the societies on commission. We were 
informed that the possibilities of all these methods are being explored in 
L3ISC 2F 
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Bombay, and that, once an efficient outside selling agency has been established, 
it is hoped that the tyranny of the local dealers will be broken. 

257. A branch of work undertaken by the depots of the Bombay Central Co- 
(c) Co-operative purchase of oil-cake operative Bank in the Deccan canals 
manures on the Deccan canals. tract which has unquestionably been 

successful is the supply of oil-cake manures. These manures have as a rule 
not only contained a higher percentage of nitrogen and been generally of bettor 
quality than those obtainable locally but have also been cheaper. The method 
of obtaining them from the factories for sale on commission has proved satis¬ 
factory and has been found a convenient way of eliminating the risk attendant 
on fluctuations in prices. This risk can also, as the late Registrar of Co-opera¬ 
tive Societies in Bombay points out, be much reduced, if purchases are made 
by instalments spread over several months. 


258. Both on the credit and the trading side, the co-operative societies in the 

, Deccan canals tract afford an object 

(a) Prospects of development. , 

lesson of great value. Of the causes 

which have' contributed to bring about the unsatisfactory condition of the credit 

societies some, such as deterioration of land and, to a less extent, lack of skill 

in cane cultivation and the manufacture of gur, are special to the tract in which 

the societies are located and will be largely remediable, if the recommendations 

we have made in our Chapter on Bombay are accepted. Poverty and illiteracy 

are unfortunately not the monopoly of any part of India, nor arc defects in 

the management of co-operative societies confined to the Deccan canals tract. 

iWe look to the expansion of the work of the Co-operative Department and to 

the spread of education to remove them. We trust that, as the movement 

progresses, it will be found possible for societies to make advances to those of 

their members who are cane growers on a scale more in proportion to their 

needs. We would mention that the scale of advances which the Deccan canal 

societies are permitted to make to their members leaves nothing to be desired 

in this respect. It is as follows :— 

Rs. 


To cultivators who adopt the old method of planting .. 400 per acre. 

To those who adopt the Manjri method .. .. 350 „ 

To those who grow ratoon crops .. .. 250 „ 

Another feature of these societies which appears to us specially worthy of 
imitation is the procedure by which the societies pay to the Irrigation Depart¬ 
ment the water rates of all their members annually by a single cheque. This 
procedure is obviously calculated to facilitate the introduction of a system of 
Bale of water by volume on the advantages of which we have laid stress in 
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paragraph 251 above. We would add that we are convinced that factories 
which have not control of their own cane cultivation will find it greatly to their 
own benefit and to that of the cane cultivator, if they deal as far as possible 
with the latter through the medium of co-operative societies. Few of the 
factories we visited in the course of our tour were able to obtain cane except 
on a system of advances. The difficulties in dealing with a host of small culti¬ 
vators would be very greatly reduced, if advances were made through the 
medium of co-operative societies, which are in a much better position than the 
factories to ensure that the advances are properly applied and that supplies 
of cane to ensure which they are given are actually forthcoming. 

259. On the trading side some of the difficulties which are encountered in the 
(e) Need of expert supervision for Co- co-operative supply of manure and the 

operative trading societies. co-operative sale of gur have already 

been touched upon and partial remedies have been suggested. On this side 
the great need, in our opinion* is for a greater measure of expert assistance. 
The necessity for close touch between the Agricultural and Co-operative Depart¬ 
ments is a point on which great stress is laid in the reports of both Depart¬ 
ments ; but the small progress which, with a few honourable exceptions, has 
been made in developing agricultural co-operation for purposes other than 
credit shows, we think, how much remains to be done in this direction. If co¬ 
operative societies are to obtain the right kind of implements and the right 
manures for their members, and if power plant for crushing, improved furnaces 
for the manufacture of gur and tube wells are to be taken up by co-operative 
societies with any prospect of success, the help and guidance of the Agricul¬ 
tural Department are essential. But this, in our view, is not enough. Societies 
for purposes other than credit, especially those connected with cane grow¬ 
ing, cannot be expected to prosper, unless they are treated as an entirely 
distinct branch of the co-operative movement. The ordinary staff of the Co¬ 
operative Department has hitherto had its hands too full with credit work to 
give them the attention they require ; and, though it is now some eight years 
since the law was altered to permit the Co-operative Department to take up 
this branch of work, the results achieved have been disappointingly small. 
They will remain so until agricultural trading societies have their own organisers 
and experts, who must be given a free hand and not bound by rigid rules and 
restrictions. For the present, at any rate, these officers must be provided by 
Government and their salaries, like those of the Registrar and his ordinary 
staff, must be borne by the State. Unless they are forthcoming, co-operation 
will, we fear, remain as at present almost a negligible factor in connection with 
cane growing in India except in regard to the provision of credit. We make 
our recommendations on this head with all the greater confidence, as in the 
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Sugar ‘Research Institute and the Sugar School we provide the moans by which 
the training of the men competent to develop cane growing in its co-operative 
aspect can be secured. 


Summary of Conclusions and Recommendations. 

( 1 ). The provision of a cheap supply of nitrogenous fertilisers is the most 
insistent problem of Indian agriculture- 

(?) Before'the. war oil-cake meal was the cheapest and commonest form 
of nitrogenous manure used in India, but its use was mainly confined to the 
planting districts of Bihar, Assam and South India, 

(.!>’) Since the war oil-cake meal has cost more per unit of combined nitiogen 
than Indian sulphate, of ammonia. 

(4) If cane iverc intensively cultivated on a sufficient area to produce a 
million tons of factory sugar, cane alone would require 92,960 tons of sulphate 
of ammonia or 375,200 tons of oil-cake meal a yeqr. 

(5) The tear has created new sources of supply through the perfection of 
synthetic processes for the production of combined nitrogen, and these threaten 
severe competition with the nitrate and by-product sulphate of ammonia indus¬ 
tries. 


(6) So long as sugar does not fall below Bs. 15 per maund the cane grower 
can profitably buy sulphate of ammonia at Its. 315 per ton and oil-cake meal at 
lis. 2-13-4 per maund to manure his crop. 

(7) The Departments of Industries should investigate the problems of 
transport of vegetable oils with a view to the promotion of oil pressing in India 
and so increasing local supplies of oil-cake. 

(3) Five years hence the annual production of by-product sulphate of 
ammonia on the Indian coalfields should be 20,000 tons 

(9) The possibilities of utilising the power from hydro-electric schemes 
in India, for nitrogen fixation by the cyanamidc and other processes should be 
investigated. 

(10) Deeper ploughing is the first essential of improved cane cultivation, 
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(11) The ordinary type of cultivator’s plough is in present* circumstances 
the best that his cattle can draw; and the first step necessary is to relieve the 
plough cattle of much of the other work they,now do. 

(12) The introduction of power plants for cane crushing, threshing and 
pumping ivould enable improved ploughs to be adopted. 

(13) On large estates, and particularly where new lands are opened up, 
cultivation by mechayiical means will be required. 

(14) Experiments at Pusa indicate that cane cultivation With steam tackle 
is both, effective and economical. 

(15) Motor tractors are better suited to smaller estates, ayid there should 
be great scope for their use. 

(16) If prelmiinary cultivation is done mechanically, the cayie must be se 
planted as to admit of all subsequent operations being performed similarly of. 
by bullocks. 

(17) Field experhnents with cayie varieties should be conducted on test 
plots of not less than ji, of an acre and should be repeated for each vafletyl 
over two or three plots. 

(18) Chemical tests in varietal experhnents with cane are so iynportant 
that such experiyyients should be abayuloned on all farms which canyiot furnish 
the cquipyyieM and scieyitific control necessary for coyiducting these tests. 

(19) The most important work of the Agricultural Department is the 
demonstratioyi of improved agricultural methods and the spread of better 
implements. 

(20) Even outside areas for which the Committee have recommended special 
demonstration staffs for cayie, staffs similarly organised for general propaganda 
should be created and given instruction at the cane research stations befora 
undertaking cane work. 

(21) Demonstrations must be carried out on cultivators’ own fields. 

(22) The importance of agricultural engineering should be recognised by 
the incorporation of Agricultural Engineers in the Indian Agricultural Service, 

(23) This section of all provincial Agricultural Departments should have 
a,special demonstration staff to inspect and repair all machinery issued or. 
recommended by it. 

(24) Subsidiary centres for the carrying out of minor repairs will be rf* 
ciuircd as the ivork of the Engineermg section develope 
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(25) The indigenous canes of Upper India are remarkably free from 
disease. 

(26) No cure has been found for the more important fungus diseases, and 
they are best dealt with by the exercise of control measures, such as the intro¬ 
duction of new varieties, careful set selection and cultivation and efficient 
drainage. 

(27) The mycological needs of cane will be met, if laboratory facilities are 
provided at the Sugar Research Institute and, when necessity arises, a Mycolo¬ 
gist from Pusa is lent to the Institute. 

(28) Cane borers are the chief insect pests of cane and an additional 
Entomologist should be appointed to the Pusa staff principally for the investi¬ 
gation of cane pests throughout India. 

(2$) The power of the Imperial Sugarcane Expert to import cane from 
other countries without a certificate of freedom from disease should be trans¬ 
ferred to the Director of the Sugar Research Institute when it is created. 

(30) Till then the power should also be given to the officer in charge of 
the Research Station at Shahjahanpur. 

(31) The water requirements of cane shoidd be investigated on all agri¬ 
cultural stations working on cane. 

(32) The establishment of the proposed research station in the Punjab for 
the investigation of the water requirements of all crops shoidd be expedited 
tmd a Soil Physicist or Physical Chemist should be placed in charge. 

(33) The possibility should be considered of meeting the cost of lining 
canals on which a concentrated cane area is to be served by increasing the water 
rates. 


(34) The system of selling irrigation water by volume has great advant¬ 
ages and conditions are more favourable for its adoption than when the Irri¬ 
gation Commission first expressed their preference for it when practicable. 

- (35) The possibilities shoidd be investigated of reclaiming and developing 
Government waste lands by Government corporations for subsequent disposal 
to cane factories and similar enterprises. 

(36) Early action on the recommendations of the Committee on Weights 
and Measures is required in the interests of the cultivator. 

(37) Lack of capital is one of the main obstacles to the proper cultivation 
of cane, and outside, factory areas co-operation must contribute to remove, it. 
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(38) The co-operative ar,edit societies and depots for the sale of gur and 
supply of oil-cake manures on the Deccan canals in Bombay furnish an object 
lesson both of the possibilities and of the difficulties. 

(39) Co-operative advances to cane growers should be on a more liberal 
scale and for longer periods than to growers of other crops. 

(40) Factories are advised to make advances to cane growers wherever 
possible through their co-operative societies. 

(41) If co-operative trading societies are to succeed, much closer touch 
must be maintained between the Agricultural and Co-operative Departments, 
and such societies must be given their own expert organisers. 



CHAPTER XVI. 


OTHER SOURCES OF SUGAR. 


260. A matter which has not been specifically referred to us, but without 
Sources ruled out of practical consul era- some reference to which our Report would 
lion at present. not ] )C complete, is the possibility of meet¬ 

ing a more substantial part of India’s demand for sugar from other sources than 
cane. As is well known, there are numerous other plants from which sugar is 
obtained in one part or another of the world, and several of them arc already 
to be found in India. Even among these, however, there are only a few which 
appear to be worthy of consideration for development as a source of sugar on 
a commercial scale ; we do not propose to discuss alternatives of more or 
less theoretical interest, such as the Coconut palm (Cocos nucifera) or the) 
Indian Sago palm (Caryota iircns) which are already found in India, but are 
only tapped for sugar to a. very small extent, or the Sugar Maple of Canada 
(Acer saccharinum ) which is at present a stranger to this country. Nor is 
it necessary to make more than a passing reference to the Nipa palm ( Nipa 
fruticans) which grows extensively in the tidal swamps of the Sundarbans 
of Bengal and of the Irrawaddy Delta and the Tenasserim coast in Burma, in 
which latter Province it is known as the Dhani palm. Its leaves arc commonly 
used as a thatching material and its juice is tapped for the manufacture of country 
liquor; but. so far as we are aware, no attempts have yet been made in India to 
convert the juice into sugar. No information is, therefore, forthcoming re¬ 
garding the probable yields of sugar per acre obtainable from this source, or 
the extent to which the rapid fermentation in the juice can be prevented, an im¬ 
portant consideration with the Nipa palm, whose swampy habitat must always 
render rapid collection of the juice a problem of special difficulty. The fact 
that this palm occupies more or less submerged areas which cannot be utilised 
for other forms of cultivation is a point in its favour ; but the main reason why 
we reject it for the present as a likely source of sugar is that its future, if any, 
would appear to lie in Burma, where the prospects of developing sugarcane 
production on a large scale are especially favourable. For years to come, there¬ 
fore, we think that the local Agricultural Department will be fully occupied 
with the problems of cane cultivation, and we have no hesitation in saying tha,t 
their time will be better spent in promoting the cane sugar industry than in 
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investigating possible alternative sources of supply. When the cane sugar 
industry has been well established in Burma and its agricultural needs are 
being successfully met, the possibilities of the production of sugar from the 
Nipa palm might repay examination. But that time is not yet. 


261. There arc. however, two other species of palm in India from which large' 

The Taimyr a palm. quantities of raw sugar have-been pro- 

duecd for many years—the Palmyra, or 
tari (commonly known as “ toddy ”) palm (Borassus flabelliformis) and the 
common Indian Date palm (Phoenix sijlvestris). The Palmyra palm is widely 
distributed throughout India and is in many localities used for the manufac¬ 
ture of a fermented liquor known as tari or toddy. The practice of converting 
the juice, which is obtained from the young inflorescence, into raw sugar is 
locally more restricted; its most important centres being the Tinnevelly district 
iri South Madras, and Urn Pakokku, Lower Chindwin and Myingyan districts of 
Upper Burma. 


262. In Tinnevelly the trees are grown on soil on which other crops cannot 

(a) in Madras Do succcss ^ u ^y raised, usually on red 

or white sand. Even when they are 
deliberately planted in groves or topes, there is no apparent system adopt¬ 
ed, and the distances between the trees are most irregular. Cultivation is 
seldom practised, the tapper of the trees not being as a rule their owner. Tap¬ 
ping cannot be started before the tree is some twenty years old, and as mature 
trees grow to a height of as much as fifty feet, the scaling of them twice a day 
during the tapping season, which extends from April to September, involves 
Arduous labour and some bodily risk. The number of trees which a single tapper 
can deal with in a day is said to be from forty to fifty.' In Southern India tapping 
is done solely by Shanars, a caste which is held in very low regard by the mem¬ 
bers of other castes who consequently. evince no desire to adopt the same 
profession. The supply of tappers is thus strictly limited, and of late years it 
has shown distinct signs of shrinkage. This tendency is generally attributed 
to missionary activities, both religious and educational, among the Shanars, the 
sins of the Palmyra as a source of intoxicants being presumably visited upon 
it as a source of sugar ; but other contributory causes suggested to us in evidence 
were the emigration of a number of tappers to Ceylon after three consecutive' 
years of drought in 1908-10, and the diversion of other tappers to work on irri¬ 
gation projects in Travancore, and their subsequent assumption of the role of 
agriculturists. A large proportion of the Palmyra gur of Southern India is 
used for refining into white sugar and some for distillation into forgeign spirit. 
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263. The districts in which the Palmyra gur industry of Burma is centred 

(b) i K Burma. occupy the central tract known generally 

as the “ dry zone,” over most of which 
the average annual rainfall varies roughly between 20 and 30 inches, and where 
there are large areas of upland country with shallow soils too poor to produce 
agricultural crops, but frequently covered with a stunted scrub jungle'. As 
in Madras, the Palmyra topes are scattered and very irregularly planted, and 
the trees are usually the property of a comparatively well-to-do minority of land¬ 
holders and not of the tappers themselves. The profession of tapping is not 
here a matter of caste, for .there is no caste system in Burma ; but the highly 
specialised skill and the long training it requires almost inevitably render it a 
hereditary profession. In Burma, however, the main factor, not only lim it- 
ing expansion, but actually threatening the decline of the industry is the great 
shortage of fuel in the dry zone districts, for which the industry itself is largely 
responsible. 

264. No attempt, so far as we are aware, has yet been made to estimate the 

(e) Prospects of development. — weight of fuel used per unit of gur pro- 

(i) of the existing industry, duced from the Palmyra palm ; we 

can, therefore, only refer to the estimates worked out regarding Date palm 
gur by Mr. Annett, which we give in a following paragraph, and which 
may be assumed to be broadly applicable here. There is a similar absence of 
information regarding the average number of trees planted per acre in 
Palmyra topes ; and, though the average yield of gur per tree has been 
roughly calculated both for Upper Burma and South Madras, the wide differ¬ 
ence between the two estimates—36] lbs. in the former case, and nearly 75 
lbs. in the latter—renders it difficult to accept either without firrther investi¬ 
gation. Nor is anything known at present as to whether, and if so to what exteht 
and by what means, the output of gur per tree can be increased. Although, there¬ 
fore, chemical tests indicate that the “ cane ” sugar content of Palmyra juice 
is 14 to 16 grammes per 100 cubic centimetres, against only 10 to 12 grammes 
in the case of Date palm juice, the actual and possible yields of gur per acre are 
wholly uncertain; and special enquiries would have to be instituted to ascertain 
the economic future of the industry before any recommendations could be made 
for its improvement. But in present circumstances we doubt whether we 
should be justified in proposing the initiation of such enquiries. The decline 
of the existing industry is evident and has only temporarily been arrested by 
the high prices of raw and refined sugar. The labour supply cannot be increas¬ 
ed, and the prospects of reducing the demand for it by the supply of mechanical 
means of scaling trees, such as portable telescopic ladders, or by the lacing 
of trees together, seem remote. Our recommendations in Chapter XYHI for the 
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improvement of the existing methods of gur manufacture, particularly in respect 
of improved furnaces, will, v/e trust, prove of equal benefit to the manufacturer 
of palm gur, but, with this exception, we are unable to suggest any means of 
developing the Palmyra sugar industry on its present lines. 

265. The alternative is the establishment of a centralised factory industry ; 

(ii) of a factory incUdry. hllt tlie obstacles in the W of this a PP ear 

to us to be even more numerous and 

formidable. To the labour and fuel difficulties must be added the ’difficulty of 
transporting the juice in sufficient quantities to feed a factory of economic size. 
Attempts to solve this difficulty by means of pipe lines have proved a failure 
owing to the impracticability of entirely clearing the pipes of juice after a con¬ 
signment has been transmitted and the fermentation of the residue left in the 
pipes. It has been suggested to us that this defect might be reme¬ 
died by the substitution of wrought iron galvanised tubes, specially 
screwed and socketed, for the cast-iron pipes hitherto used ; but in 
the absence of any practical tests we cannot say what value is to be 
attached to this suggestion. Moreover, a factory would always have to 
contend with the disadvantage that Palmyra juice is collected only in 
the early morning, and that its supplies for each day would all be de¬ 
livered during a few hours out of the 24. Unless serious loss were to be incurred 
by the storage of juice, therefore, the factory would have to be equipped with a 
far larger evaporative capacity, and consequently a far higher boiler power, than 
a cane sugar factory dealing with the same volume of juice per day. To some 
extent these obstacles might perhaps be removed, if a factory grew its own 
Palmyra palms, properly concentrated and with scientific selection .and cultiva¬ 
tion, and also solved the problem of the collection of day juice as well as night 
juice. But the whole project is highly speculative, and as at least twenty years 
must elapse from its inception before any return on the capital outlay can bo' 
obtained, it is obviously not a commercial proposition, nor can we see that it 
is likely to be converted into such a proposition by the combination of Date palms 
with Palmyra palms as a source of the factory’s supplies of raw material, even 
assuming such a combination to be possible. The overhead charges would be 
reduced, it is true, but the difficulties of labour, of fuel, of transport and of regu¬ 
lating an even supply of juice would remain as great as ever. 


266. The Indian Date palm (Phoenix sylvestris ) is also frequently met with 

in many parts of India, including parts 
of Madras and Bombay, and the Native 
States of Hyderabad and Mysore; in Southern India, the Native States of the 
Central India Agency, and Eastern Bengal in Northern India. In several of 


The Indian Date palm- 
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these are'as a local Date palm sugar industry exists; but by far its most import¬ 
ant centre is the Jessore district of Bengal, where after a special enquiry the 
number of Date palm trees actually in use for the production of sugar in 1912 
was estimated at just over five millions, producing some 50,000 tons of gur 
annually. The importance of the industry in BengaMtas been recognised by the 
deputation of Mr. H. E. Annett, Agricultural Chemist to the Government of 
Bengal, to investigate its chemistry and agriculture. Mr. Annett *s enquiries 
were confined to Jessore and mainly to the two manufacturing seasons 1911-12 
and 1915-16. Though they are still incomplete, much valuable information 
has been obtained, which wq propose to utilise only in so far as is necessary 
for our present purpose. Readers who are further interested may be referred 
to the two published Memoirs in which the results of Mr. Annett’s work are 
recorded.* 

267. The Date palm differs from the Palmyra palm in that its juice is obtain- 
(a) in .Fast Fcnqni .— ed from the stem of the tree just below 

fb cultivation and lapping. the crown of the leaves and not from 

the inflorescence. Another striking difference is the fact that the Date palm can 
be tapped within six years after planting, when its stem is onlv some eighteen 
inches high, and that it seldom grows to a greater height than thirty feet, being 

commonly much shorter than this. It is consequently less difficult to climb 

and a single tapper can deal with as many as sixty trees a dav. The sap-bear¬ 
ing life of the tree has not been definitely ascertained, and is known to vary 
greatly,-but on the average it may be taken as not less than 25 years. It is 
popularly believed to yield more juice and of better quality when grown on heavy 
soils, such as clay loams, than it does when grown on sandy soils. The seeds 
are sown in a nursery during the rains, and the young plants are planted out 
the following April or May after the first showers of the season have moistened 
the ground. Not much attention seems to be paid to the arrangement or spacing 
of the trees, which are set at anything from 9 to 17 feet apart, Mr. Annett estimat¬ 
ing the average number of trees grown per acre at 240. In his opinion, the best 
spacing to adopt is at intervals of 11 feet, which would allow 360 trees to be plant¬ 
ed to the acre. A pulse or oil-seed crop is usually sown between the trees, which 
benefit from the incidental loosening of the earth and removal of weeds. The 
quality of the cultivation, however, varies greatly on different plantations. 
The normal tapping season extends from about the second week in November to 
the first week in March and is thus over before the tapping of the Palmyra 
palm begins ; this explains the suggestion we have already referred to 
that a factory should be established to manufacture sugar from both palms in 
order to obtain the benefit of a protracted season. The tapping or cutting of 

•Memoirs of the Department of Agriculture in India,, Chemical Series, Volume II, No. 6 and 
Volume V, No. 3, 
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the Date tree is done in the afternoon, the earthenware pot which 1 collects the 
juice being hung up about 3 or 4 p-m. and being removed between 6 and 8 o’clock 
the following morning before the sun has had time to get on it. As soon as it 
is emptied, the interior of the pot is well smoked for a few minutes over a heap 
of tired rubbish and is then kept mouth downwards on- the ground 
until it is hung up again in the afternoon. It undergoes no other cleaning 
or neutralising process. The juice which exudes from the tree during the day 
is not collected, and after three nights’ consecutive tapping the tree is rested 
altogether for two nights. The number of collections taken from each tree in 
a season is about 45. Mr. Annett calculates the yield of juice per season 
from the average tree to be 170 lbs. in weight, though the very best plantations 
might yield as much as 300 lbs. per tree. A series of analyses made through 
the season 1911-12 showed that the sucrose content of the juice varied from 7.15 
to 12.22 per cent, and the reducing sugars from 3.22 to 0.37 per cent., the best 
results being obtained in December, and |he general tendency thereafter being 
for the ratio of sucrose to fall and that of reducing sugar to rise- The juice as 
it exudes from the freshly cut tree, however, contains only sucrose, and the inver¬ 
sion occurs during the hours in which the juice is accumulating in the pots. 
Mr. Annett’s experiments have demonstrated that this inversion can be very 
largely counteracted, if the collecting pots are heavily limed, and that this pro¬ 
cess enables the day juice to be also manufactured into a good crystalline gur, 
with an increase of probably as much as 20 per cent, to the gur outturn per 
tree. 

2G8. It is unnecessary to describe in detail the existing methods by which the 

/• • i f . Date palm juice is turned into gur. 

(n) gur manufacture. 

lliey closely resemble the methods 
adopted in the manufacture of gur from cane which we describe in Chapter 
XVIII, and are equally inefficient. The gur obtained varies from one-seventh to 
one-ninth the weight of the juice employed in its manufacture, the average annual 
yield of gur per tree being thus about 21] lbs. The gur is of a dark colour owing 
to the presence of alkaline constituents in the juice, but Mr. Annett finds 
that this defect is easily remedied and a perfectly light-coloured gur obtained, 
if the alkalinity is neutralised by qarefully gauged additions of mineral acid 
or extract of tamarind fruits to the juice before boiling. The addition of 
alum has the same practical effect. There is one respect, however, in which 
the defective methods employed by the manufacturer of Date palm gur affect 
him far more seriously than the manufacturer of cane gur. Cane provides its 
own fuel throughout the season in the shape of megasse and this should 
suffice for the season’s needs. The Date palm also furnishes its own fuel, it 
is true, in the shape of the leaves stripped off at the time of preparation for 
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tapping- and these have a high fuel value ; hut they do not last heyond the 
middle or end of December, Thereafter until the end of the season wood is 
used, or occasionally the dried stalks of orlinr (Cajanus indicus). The number 
of units in weight of wood consumed per unit of gur turned out varies with 
the number of boiling pans heated by a single furnace and, according to 
Mr. Annett’s experiments with the ordinary country furnace, averages 9.8 
with a single pan, 8.6 with two pans and 6.4 with four pans. The exact cost 
of his Avood fuel to the gur manufacturer is more difficult to gauge, as it is 
bought before it is either dried (with a consequent shrinkage) or split, while, 
on the other hand, it is said to be frequently obtained some time before 
the tapping season commences when the price of A\ r ood is 1oaa t , and the splitting 
is done by the tapper’s oavu family and thus costs nothing in actual cash. 
Whereas Mr. Annett’s enquiries, therefore, indicated that the cost of wood, 
undried and unsplit, at Kotechandpur, the centre of the Jessore Date palm 
industry, averaged in 1915-16 rather o\mr three annas per maund, the tappers 
themselves put the cost at not more than Iavo annas. Even so, this means 
that the expenditure on fuel alone during the last 21 months of the season 
varies from 1.3 annas to Rs. 1-4 0 per maund of gur turned out, according to 
the number of pans attached to each furnace, a very serious matter wheu 
it is remembered that before the A\ r ar Date palm gur was selling at Rs. 3 
to Rs. 31 only per maund, against prices for cane gur in the same district 
of Rs. 5 to Rs. 6. ImproA'ement in the furnaces is thus of even greater 
importance for the future of Date palm gur than it is for the future of cane 
gur ; and it is fortunate that, as will be seen in Chapter XVTTI below, \ r ery 
considerable improvements are, in our opinion, not only possible but practicable. 


(in) prospects of development. 


269. The salient facts of the position of the Date palm industry may noAV be 

briefly, examined. There can be no doubt 
that, if the production of Date palm 
sugar (Avhether direct from the juice or, as it is now made in East Bengal, 
by refining the gur) is to be developed as an important source of India’s 
supplies, the greatest prospect of success lies in the Jessore district, where 
the industry is still a large one and of long standing, and Avhere the most 
efficient tappers in India are to be found. The present average production 
of gur per acre is not high, being only 2.23 tons, or 0.89 of a ton of refined 
sugar, taking the present aA-erage of about 40 per cent, sugar obtained from 
gur in the local refineries. But the more scientific planting of the trees 
alone might enhance these yields by 50 per cent, to 3.35 tons of gur and 1.34 
tons of refined sugar. Also the juice yield of the best Date palms is 
nearly double that taken as the average in the above calculations, and it 
seems probable that much might be done to improve the yield by careful 
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selection of seed combined with thorough cultivation. Appreciable further 
increases could be obtained by improvements in the methods of collecting and 
treating the juice and in the process of gur manufacture, and we have already 
indicated that the simple process of liming the tapper’s pots would add 20 per 
cent, to the. gur outturn by enabling the day juice to be collected in a fit 
state for manufacture. Finally the low percentage of sugar to gur obtained 
by the local refineries should be capable of material enhancement, for their 
methods are crude and wasteful, being very similar to those employed in the 
United Provinces for the manufacture of khand from rah, a description of 
which we give in our next Chapter (paragraph 278). There is a possibility, 
therefore, of very considerable yields per acre, the costs of cultivation are 
very small and the juice, if carefully collected, possesses a high degree of purity. 
No milling is required to obtain it and seasonal vicissitudes have only a very 
limited effect upon it. A manufacturing .season of practically four months’ 
duration is also assured. These ,are all substantial advantages which the 
Date palm possesses over cane as a source of sugar. When set off against 
the no less substantial disadvantages—that six years are required to establish 
a Date palm plantation, that the collection and transport of its juice are matters 
of special difficulty, that it requires the provision of fuel from outside sources 
and that the risk of entire destruction from the cyclones which periodically 
visit Eastern Bengal, if small, involves far more serious results than it does 
with cane—we consider that they fully warrant the prosecution of Mr. Annett’s 
uncompleted enquiries to a definite conclusion. Those enquiries were inter¬ 
rupted by his deputation to undertake a special investigation of the morphine 
content of Indian opium, but we trust that, on his return to Bengal, he will be 
allowed to resume them. Much still requires to be done, particularly on the agri¬ 
cultural side of the problem, before it can be decided how far development is 
possible, and whether the most hopeful line of advance is in the direction of im¬ 
proving present methods of gur manufacture and refining or of establishing a* 
factory industry for the manufacture of white sugar direct from the Date palm 
juice. In the latter event much will depend on the willingness of individual 
tappers to sell their juice to a factory, Mr. Annett found them in 1915-16 
unexpectedly reluctant to do so ; but, if a scale of prices based upon a reasonable 
proportion of the sugar value of the juice were devised on the lines we 
recommend in Chapter XIX for the purchase of cane, a different result might 
be obtained. 


270. iWe have confined our attention to the prospects of Date sugar in 

Eastern Bengal because the lack .of. skilled 


(b) outside Bengal . 


tappers and of an organised industry, 
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elsewhere renders tlie possibilities of development more remote. The Agri¬ 
cultural Department in Bombay has recently investigated the possibilities in 
the Thana district of the Konkan ; but the number of trees available is 
estimated at hardly more than a tenth of those in the Jessore district of 
Bengal, while the local tappers are very inefficient and are said to be incapable 
of getting more than a third the quantity of juice per tree that a Bengal 
tapper can get. In Hyderabad the Date palm is not tapped excepting for 
liquor ; while in Mysore, where from the agricultural point of view we are 
disposed to think that there is a greater chance of establishing an industry 
than anywhere else outside Bengal, the Darbar holds the monopoly of the 
right to tap Date palms and the Excise policy of the State is opposed to 
the manufacture of Date sugar. Again, large as is the number of wild Date 
palms found in parts of Central India, there is no local practice of tapping, 
and the first problem would be the training of local tappers, which seems to 
us likely to prove no easy matter. At any rate it is clear that all these 
areas offer greater obstacles to the organisation of a prosperous Date sugar 
industry than does Eastern Bengal, and we are unable in their case to 
recommend any definite measures ; to that end before success or failure has 
been established in Jessore. 

271. The only other alternative source of sugar we propose to consider is 
The mr/nr bent. the sugar beet. Attempts have been 

(") * ' the Punjab. made to introduce it into North Gujarat 

in Bombay, but the return per acre (11 tons) was not found sufficient to 
attract the ryot in this highly cultivated tract, and, in considering the 
possibility of a future for beet in India as a source of sugar, we may prac¬ 
tically limit ourselves to the Punjab and the North-West Frontier Province. 
In the Punjab sugar-beet was grown on small experimental plots at Lyallpur 
for three seasons between 1912 and 1915 from seed imported from France and 
Germany, when yields up to 10£ tons per aero were obtained with sucrose 
and glucose contents of 12.49 and 0.21 per cent, respectively. It was also 
groSvn in 1918-19 at Gurdaspur, where the sucrose and glucose contents varied 
from 10.4 to 13.8 and from 1.00 to 0.31 per cent, respectively. These returns 
are not particularly encouraging. The chief drawbacks are, however, that the 
hot weather comes on too soon to allow the plant to seed locally, and that it 
requires some eight to ten irrigations, or more than'twice as much water as 
wheat, during the rabi season when the demand for water is greatest. We 
doubt, therefore, whether there is any future for the sugar beet in the Punjab, 
though it must be admitted that the experiments so far made have not gone 
far enough nor been on a sufficiently large scale to justify any final conclu¬ 
sions being based on their results. There might, therefore, be a case for; 
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prosecuting further investigations in the Punjab, should the crop establish' 
itself successfully in the North-West Frontier Province, an eventuality thqj 
prospects of which it remains to consider, 

272. Sugar beets have been grown experimentally at the Tarnab agricultural 

. station in the Peshawar valley for the 

(b) in the North-W<ft Frontier Province. ^ gix yearSj dur ; ng whieh period the 

yield per acre has never been less than 16 tons and has usually exceeded 
20 tons, the inclusive costs of cultivation being only Rs. 5 per ton. A 
series of., analyses carried out between the 5th March and the 15th May, 
1914 showed that the roots averaged 14.55 per cent, sucrose, and, as the 
quality improves from April to June, we were informed that beets in the 
latter part of the season should average as much as 16 per cent, sucrose. 
The sowing season extends from September to November and the roots can 
be harvested from April to .Tune, the crop requiring not more than six or 
seven irrigations. It has also been established that the plant will produce 
fertile seed in the Peshawar valley. Further tests, particularly on the 
chemical side, are necessary before these strikingly favourable results can 
be accepted as typical, and it must not be overlooked that no factory tests 
have as yet beert made' and that- the geographical situation of the Province 
renders the fuel problem of special importance. But, when full allowance is 
made for these considerations, wo are of opinion that a strong prima facie 
case has been made out for the view that sugar beets can be successfully 
and economically grown in the North-West Frontier Province. The diffusion 
process, however, by which sugar is extracted from the beet, does not lend 
itself for adoption in a cottage industry, as does the milling of cane, 
and the establishment of sugar beet among the crops of the Province pre¬ 
supposes the existence of a sugar factory capable of dealing with the roots 
when they are grown. In other words, the factory must precede its raw 
material, a proposition which no concern would seriously consider, unless 
it had some alternative means of working remuneratively pending the develop¬ 
ment of its beet supplies, It follows that the future of sugar-beet in this 
Province depends upon the prior establishment of a cane sugar factory in 
the Peshawar valley, the possibility of which we have foreshadowed in 
Chapter VI. Such a factory might then have an unique opportunity of 
extending its working season by taking up a lease of land for the purpose 
of beet cultivation, and by passing on to the manufacture of beet sugar in 
April after the last of the windrowed cane has been crushed. We are not 
aware that a combined cane and beet factory has hitherto been successfully, 
established in any part of the world, though an experiment on these lines 
is said to have' been recently started in the Arizona State of the United 
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States of America. The obstacles to such a combination have, however, been 
climatic rather than mechanical, conditions suitable for the cultivation of cane 
usually being unsuitable for the cultivation of beet and vice versa. The 
Peshawar valley has yielded practical results which appear to constitute it 
an exception to this rule. It is because no authoritative explanation has vet 
been given of the conditions, whether of temperature oh humidity, responsible 
for this apparent peculiarity of the Peshawar valley climate, that we 
hesitate to describe it as more than apparent and regard it as of grea,t 
importance that the beet experiments should be continued under more 
diversified agricultural conditions and with more continuous and 'detailed 
chemical supervision. In particular the effect of unusually cold weather on 
the roots should be tested and the possibility of progressive deterioration 
in crops grown from local seed should be investigated. We consider that 
the local Agricultural Department should find time to continue this work, 
which is of unusual interest and which, if its results are successful, offers 
great promise for the future of sugar in the North-West Frontier Province. 


Summary of Conclusions and Recommendations. 

( 1 ) With the possible exception of the Nipa palm, which may in the 
future repay investigation in Burma, the only alternative sources of sugar in 
India of practical interest are the Palmyra palm, the Indian Date palm and 
the sugar beet. 

(2) Of the two main centres of Palmyra gur manufacture, South Madras 
Suffers from shortage of tappers and Upper Burma from shortage of fuel, 

(5) In the absence of scientific investigation, the extent to which the existing 
industry can be improved is unknown ; but it is unlikely that its decline could 
be arrested in any event, 

(4) Difficulties of tapping, fuel, and transport of the juice, and the 
impracticability of concentrated and. scientific cultivation owing to the prolonged 
Unproductive period of the• tree preclude the organisation of a central factory 
industry for the manufacture of Palmyra sugar. 

(5) Eastern Bengal is by far the most important centre of Date palm gur 
and sugar manufactur 

(6) Much light has been thrown on the industry by Mr. Annett’s investi¬ 
gations which indicate that, while here also the fuel problem is acute, there, 
are great possibilities of improving both the yield and quality of gur fapried 
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( 7 ) These possibilities, combined the short unproductive period of 
the Date palm, the inexpensiveness of its cultivation, its comparative immunity 
to seasonal vicissitudes and its bearing season of four months, justify great ? 
hopes either of an improved gur and sugar refining industry or of a central 
factory industry for the direct manufacture of Date palm sugar. \ 

(8) Further investigations arc still required, particularly on the agricul¬ 
tural side, and these should now be prosecuted to a conclusion. 

(9) Other Date palm areas offer definitely less prospect of development 
than Eastern Bengal, and investigation of their possibilities should be deferred 
until the improvement of the industry in Eastern Bengal has been attempted. 

(10) The future of the sugar beet in India lies, if anywhere, in the North- 
W est Frontier Province and the Punjab. 

(1J) In the Punjab results are so far discouraging but inconclusive, and 
further experiment should await the results obtained in the North-West Frontier 
Province. 

(12) Very favourable yields both of roots and sucrose per acre have been 
obtained on the Taruab farm, and fertile seed has been produced. 

(13) The cultivation of the crop, however, presupposes a central factory to 
deal with the outturn. 

(14) An unique opportunity appears to be afforded of a combined cane 
and beet sugar factory in the Peshawar Valley. 

(15) The beet experiments should, therefore, be continued under more 
diversified agricultural conditions and with closer chemical supervision. 



Part II—Manufacture 


CHAPTER XVII. 

THE PROBLEMS. 


273. Before we proceed to consider the steps necessary for the development 

Introductory ^e su & ar industry in India on its manu¬ 

facturing side, it is essential to realise 
the present condition of this branch of the industry and the extent to which 
it calls for improvement. That a serious wastage of the sugar actually 
present in the cane occurs in the existing processes of extraction and con¬ 
version into both sugar and gur is already well-known. The Industrial 
Commission in paragraph 89 of their Report estimated roughly that of the 
sugar grown in India one-third was wasted owing to inefficient and primitive 
methods of extraction. They have not published the calculations on which 
their estimate was based, but we venture to think that the brief comparison 
we give below between the results of up-to-date methods of cane sugar manu¬ 
facture employed in other countries and the results of the methods now 
prevalent in India will prove that the proportion of loss in manufacture esti¬ 
mated by the Industrial Commission is no exaggeration. • , 


The processes followed in a modern cane sugar factory represent the 
result of long and laborious scientific research work, to which many eminent 
engineers and chemists in various countries have contributed. As a result 
of their labours, machinery has progressed stage by stage until, by the 
processes in use in all advanced countries, the extraction of sugar from cane; 
has almost, if not quite, reached its commercial limit. A thoroughly up-to- 
date milling plant can to-day be counted upon to extract in the form of juice 
as much as 9G per cent, of the sugar actually present in the cane, and by 
competent control in the boiling house 90 per cent, of the sucrose in the 
juice can be recovered as manufactured sugar. In other words, by really 
efficient methods as much as 86.4 per cent, of the original sucrose in cane 
car v>r -nisrrd upon the market in the form of sugar ; though it must be 
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admitted that it has yet to be proved whether the same results cap be obtained 
by an equally efficient factory from the cane at present grow in Upper India. 
It will be observed that in paragraph 336 of our Chapter on the manu¬ 
facture of sugar we assume an extraction of only about 80 per cent. (9.5 out 
of an actual 12) of the total sugar, contained in the cane, in order to be on 
the safe side. In India two articles of commerce are made, from cane, viz,, 
gur and sugar. Gur may be briefly defined as cane juice in its. natural state 
concentrated to solidifying point : without having undergone any material 
process of purification other than the addition of a small amount of alkali 
or other clarifying ingredient and the removal of the scum. When cleanly 
made it is a perfectly wholesome food and there can be no objection to its 
consumption on hygienic grounds^ Of the total weight of sugar manufactured 
from the cane in India practically 99 per cent, is made in the form of gur 
(whether for consumption as such or for subsequent refinement into white 
sugar) against 1 per cent, made directly in the form of factory sugar. With 
gur here we include rab which only differs from gur in being of a thinner 
consistency, and which is mainly used for the manufacture of a crude sugar 
known as khemd. The process is more or less confined to the Rohilkhand 
division of the United Provinces and the production of sugar from the rab 
is accompanied by even more waste than that involved in gur-making. Gur, 
therefore, almost completely dominates the present position of the industry 
in India, and is consequently responsible for the great bulk of the loss of sucrose 
involved in present methods of manufacture. 

274. For many reasons, but mainly owing to the small and scattered plots 
Loss of sucrose involved in present me- on which cane is grown in India, gur is 
thods of gur manufacture. always made in small quantities and its 

manufacture is a cottage industry. The canes are either carted or carried on 
the head from the field to the mill and must be crushed as soon as possible 
after cutting, if the best keeping quality of gur is to be turned out. Many 
kinds of mills, some of them of the most primitive description, are in use, 
but the 3 roller iron mill is gradually replacing the less efficient types in the 
ryot’s equipment. These small mills, which are still worked by cattle power, 
when properly made and adjusted are remarkably efficient, but for two main 
reasons their extraction is in practice poor. In the majority of the cane 
growing tracts the strength of the cattle is inadequate to turn a properly 
adjusted mill, and in consequence the rollers are deliberately slackened off 
to bring them within the working capacity of the ryot’s cattle. In the second 
place, little care is bestowed on the mills by the ryot, who allows them 
gradually to deteriorate into mere squeezing machines. Milling results are 
.thus very unsatisfactory, and for the whole crop throughout India, we doubt 
whether the extraction exceeds on the average more .tlian 55 per cent, qj 



THE PBnBtMlS. 


juice, corresponding to about 651- per cent, of the total sucrose in cane with 
84 per cent, pf juice and 16 per cent, of fibre. The juice is boiled in open 
pans by direct fire to a thick consistency and on cooling solidifies. It is the 
mass thus obtained which is called gur, and it contains from 60 to 80 per 
cent, of actual sucrose according to the quality of the cane and to the care 
expended in its manufacture. The experiments carried out by Dr. Barnes and 
Mr. Clarke in the Punjab and the United Provinces respectively justify us in 
concluding that not less than one fifth of the sucrose in the juice is lost or in¬ 
verted by the indigenous method of making gur. We therefore got an extrac¬ 
tion of 52.4 per cent, of sucrose from the cane when gur is made in comparison 
with 86.4 obtainable in a modern sugar factory. The extent of this loss call 
be approximately calculated from the official statistics. In the nine years 
1911-1920 the average area under cane in India (including Native States) 
was 2,717,750 acres annually with an average outturn of gur estimated over 
the same period at 1.046 tons per acre, or 2,843,083 tons altogether, had all 
the cane grown been turned into gur. The outturn in cane is not estimated 
in the official returns ; but, taking 9 per cent, as a fair proportion of gur 
to cane for all India (and we do not think it is more), the above figures 
give us a total weight of cane per year of just 31.6 million tons. Of this 
very little more than 300,000 tons arc directly manufactured into sugar and 
unknown quantities are used for sets and chewing. Here we are on speculative 
ground ; but we hazard the following as a reasonable approximation to 
the facts. Yields being returned in terms of gur and not of cane, no 
allowance is required for sets wherever tops only are used, a practice which 
greatly predominates in the United Provinces, Bengal, Assam and Burma, 
and is probably followed on considerable areas in all Provinces. Taking 
49 per cent, as the proportion of the total cane area on which whole canes are 
planted and 5 per cent, of the cane grown on this area as a standard allowance 
for sets, this for practical purposes is equivalent to saying that some 2 per 
cent, of all the cane grown in India is required to propagate the next year’s 
crop ; or in round figures 600,000 tons. Again, the area of Paunda canes 
in the United Provinces, the bulk of which is grown for chewing, is 75,000 
acres, and may be taken to yield 20 tons to the acre or 1,500,000 tons in all. 
Not all of these canes will be used for chewing, but against this must be set 
off the quantity of canes other than Paunda that will be so used. Assuming 
that these two items balance one another, and that the weight of cane grown 


Note— These calculations require explanation in one or two particulars. An area of 26,410 
acres has been included for Hyderabad according to statistics separately furnished to us -which ara 
not at present embodied in the official returns. The average embraces 4 period of less than nine 
year? for a few unimportant areas. Most of these unimportant areas, moreover, return lid 
estimates of yield, and it has been assumed that tlicir yield per acre is the same as the average 
yield tf the rest of India,, 
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for chewing m the rest of India is hot more than double the Weight of such 
cane in the United Provinces (a liberal allowance considering the fact that the 
total weight of cane grown in all other Provinces and Native States 
only exceeds that grown in the United Provinces by less than 30 per cent.), 
w e arrive at 4,500,000 tons as the amount of cane’ devoted to chewing annually. 
Thus of the 31.6 million tons grown 5.4 millions are used for other purposes 
and the balance of 26.2 millions is the quantity actually manufactured into 
gur, furnishing at 9 per cent, gur on cane 2,358,000 tons of gur. This cane 
may be credited with an average sucrose content of 12 per cent., and will 
thus comprise a total available weight of sucrose of 3,144,000 tons; of which 
only 52.4 per cent., or 1,647,456 tons, are extracted by present methods in 
the form of gur, against a possible extraction by thoroughly efficient methods 
in the form of sugar of 2,716,416 tons, involving a total loss including 
inversion of 1,068,960 tons of sucrose. ' : ' ! 'i 


275. The second article derived from cane in India is sugar made by tha 
Tn<tt ( ,f fvrrwtt i»r n h-*/l in pr'w>t vacuum pan process. Several grades, are 
mef/ioils of an par manu'nc'nrf . manufactured but all go into direct con¬ 

sumption in India. There are 18 factories which actually made sugar direct 
from the cane bv the vacuum pan process during the season 1919-20 (vide 
appendix IV), hut none of them crushes more than 400 tons of cane per day 
of 24 hours. The whole of them together, therefore, do not turn qut as much 
sugar as many a single factory in Java, Cuba and Hawaii. The equipment 
of these factories is on the whole fairlv complete, but much of the machinery is 
of old design from which the best results cannot be obtained. As far as we can 
.judge from the records wo have been permitted to see and the data supplied 
to us, the manufacturing losses are considerable and probably avoidable with 
better control. It is unnecessary to describe here the different processes em¬ 
ployed by the various factories, but, taking them together and basing our cal¬ 
culations on the returns given us by the various factories for the season 1919-20, 
which we consider may be regarded as an average season for India as a whole, 
the average extraction of the mills is only about 60 per cent, of normal juice, 
which is equivalent to an extraction of 71.43 per cent, of the sucrose in the cane. 
A yield of about 80 per cent, of commercial sugar is obtained from the sucrose 
in the juice. The Indian factories thus recover on the average 57.14 per cent, 
of the original sucrose in cane and therefore fall far short of the 86.4 per cent, 
attained by thoroughly efficient factories in other countries. If we assume 
here also a sucrose content of 12 per cent, in the cane, we arrive at the following 
results :— 


Cane crushed annually .. .. 300,000 tonsl 

Sucrose content .. .. .. 36,000 

57,14 per cent, of the above recovered as sugar — 20,570 


W 
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If the same amoqnt of cane had been, crushed in a factory recovering 
86.4 per cent, of the original sucrose, 31,104 tons of sugar would have been 
obtained, and 10,534 tons added to India’s supply. 

276. We should have liked, if possible’, to illustrate the magnitude of these 
Difficulty of estimating money value losses in terms of money ; as money 
of .total sucrose lost. values, the measure of which can be 

gauged by the ordinary man, make a far more forcible and general appeal 
to the imagination than can any statement of a particular commodity 
expressed in mere quantitative terms. But it must, in the first place, be frankly 
recognised that the calculations made in the two preceding paragraphs them¬ 
selves represent nothing more than the maximum gain theoretically possible 
with the existing area and methods of cane cultivation in India, and that in 
practice this gain cannot even approximately be achieved. A large proportion 
of the cane which is now grown, and will continue to be grown, in the various 
Provinces is so situated that its conversion into sugar in a modem factory 
is out of the question. The indigenous and wide-spread demand for gur also 
is one that must obviously continue to be met so long as it exists, and it would 
be idle to contemplate any very rapid supplanting of the taste for gur among 
the poorer members of the population b£ the taste for sugar. 
For a long time to come, therefore, a large quantity of the cane grown in India 
will continue to be manufactured into gur. Still, subject to these ob¬ 
vious limitations, the figures of loss in sucrose we have there given are 
an approximate representation of concrete facts, and do serve to indi¬ 
cate the absolute margin within which, on the existing supplies of raw 
material, savings are possible to a greater or less degree according 
to the pitch of efficiency to which the manufacturing industry, both of sugar 
and gur, is raised. When, however, we try to convert these figures of loss 
into terms of money, much more serious complications arise. What price, 
for instance, should be taken for the purposes of this valuation 1 Present 
prices both of sugar and gur are admittedly abnormal ; but it is impossible 
to foretell what the normal prices of even the comparatively near future will 
be. Again, if the money values are to be applied to the maximum quantities 
of sucrose lost, as calculated above, then we are assuming a position in 
which mote than a million additional tons of Indian sugar are suddenly 
thrown on the market, an assumption which could not be ignored in fixing 
the price at which it should be valued. If, on the other hand, any other 
method of valuation is adopted, not only do the two representations of loss— 
in quantity and value—cease to bear any relation to one another ; but we 
are at once involved in a maze of surmise as to the precise lines on which 
the Indian industry will in fact develop ( e.g ., by the spread of small power 
gur plants, by the manufacture of gur in large factories or by the rapid 
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supplanting of gur by factory made sugar) ; the degree of development 
probable on each line of advance and the extent of the saving in present 
losses which each will secure. When all these assumptions have been made, 
we think that the resultant calculation will have ceased to command either 
interest or value. But the most serious objection to any monev presentation 
of existing losses is the fact that it would represent a gross valuation only 
and would take no account of the extra capital, working expenses and labour 
involved in the more efficient methods necessary to recover this value. It is 
obviously out of the question to attempt an assessment of these for the whole 
of India ; and, since without them a gross valuation of present losses would 
be meaningless, we lia\c leluctantly come to the conclusion that we must be 
content with the quantitative estimates already given. Properly appreciated 
these estimates, theoretical as they are, should enable the genleral reader to 
realise the great scope there is for improvement in the manufacturing industry 
of India quite apart from the improvements on the agricultural side dealt 
with in Part I of this Report. A calculation by Mr. Padshah of what is, in 
his opinion the money value of these losses will be found in Section II of his 
Supplementary Note. 

277. In the preceding paragraphs of this Chapter we have endeavoured to 
Possible met tods of reducing present give an idea of the losses of sucrose 
fouei. which occur in the Indian sugar industry 

as it is at present carried on. The problem before us on the manufacturing 
side is to suggest ways in which they can he reduced. There are no less 
than , eight alternative methods of dealing with cane and its products to be 
considered. These are :— 

(1) The introduction of less costly and more efficient methods of manu¬ 

facturing gur on a small scale. 

(2) An extension of the manufacture of sugar direct from cane in large 

factories, combined with improvements in the processes followed. 

(3) An improvement and extension of the manufacture of white sugar 

from rab. 

(4) The manufacture of white sugar direct from cane in small factories 

crushing only one or two tons of cane an hour and boiling in 

open pans. 

(5) Ail extension' of the manufacture of sugar from gur in large factories 

combined with improvements hi the processes followed. 

(6) The manufacture of gur in large factories. 

I-3ISC 31 
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(7) The manufacture of -muscovado sugar or some other intermedialo 

product direct from cane in small factories. 

(8) The introduction of the manufacture of white sugar from muscovado 

sugar or other intermediate product in large factories. 

It is our considered view that the first two of these represent the main lines 
of development of the sugar industry in India, For reasons which we give 
below, we are of opinion that the third, fourth and fifth must be ruled out. 
The possibilities of the sixth, seventh and eighth appear to us very limited, 
but we make recommendations in the following Chapter with a view to 
securing that they should be tested. 


278. A brief description of the bel process of making rob, or massecuite 

. and separating white sugar from it will 

Methods rejected as uneconomic , . ° ° 

furnish the justification for our view 

(a) The manufacture oj white sugar that it is in the best interests of the 

Indian sugar industry that there should 
be no extension of this wasteful system. It should be mentioned that it is 
mainly found in the Rohilkhand division of the United Provinces and that 
it is estimated to produce some 250,000 tons of sugar annually. The first 

stage in the process is the boiling down of the juice. This is done in a 

series of five pans which are placed in the form of a cascade over a furnace 
constructed to burn megasse and trash. The pans are hemispherical in shape, 
those of a typical bel in Rohilkhand having the following dimensions :— 

Top Pan No. 1—Diameter 8 feet, depth’2 feet 4 inches. 

Pan No. 2—Diameter 01 feet, depth 2 feet. 

Pan No. 3—Diameter 5 feet, depth 1 foot 6 inches. 

Pan No. 4—Diameter 5 feet, depth 1 foot 6 inches. 

' Finishing Pan No. 5—Diameter 3 feet, depth 9 inches. 

An installation of this kind works about 10 hours in the >24 and deals on 
an average with 90 maunds of juice a day, though, when weather conditions 
are favourable for evaporation and combustion, this may go up to 100 maunds. 
We have assumed that the extraction obtained by the ordinary, iron mill used 
by the cultivator is 55 parts of juice per 100 of cane. On this basis 164 maunds 
of cane would be required daily to keep an installation dealing jyith 90 
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nikunds of juice in full working and 182 maunds if the installation deals 
with 100 maunds of juice. One bullock mill can crush about 2 maunds of 
cane an hour.- A bel of the size described above, therefore, requires 8 or 9 
bullock mills to keep it supplied with juice. It is, however, usual to find 
sorrte 12 mills clustered round a bel in Rohilkhand. 

The juice is boiled down to a massecuite of approximately 85° 
Brix as compared with 95° Brix obtained in a modern 'factory with 
vacuum evaporation. The juice is merely heated in the first pan. In the 
second and third pans it is also clarified, sodium carbonate and the juice of 
the vegetable known as bhindi (Hibiscus esculent us) being used as clarifying 
agents. It is concentrated to syrup in the third and fourth pans and is boiled 
down to the final product, rah, in the finishing pan. The scum is removed 
by perforated iron ladles and is strained through muslin, the syrup so obtained 
being returned to the pans. The following analyses give the composition Of, 
typical rah or massecuite made in Rohilkhand :— 


A. 


Juice. 

1 

1! ill; or Hussccuitc. 


Sucrose 

Hncoso 

Sucrose 

Glucose 


Brix. 

j Purity. 

per cent. 

]*r cent. 

per cent. 

per cent. 

per cent. 

15‘S6 

0-39 

72 65 

6‘1 

1 22 

84-8 

83-6? 

15-88 

093 

72-7J 

7 42 

I 35 

86 G 

8405 

13 2d 

213 

0114 

12(5 

2-54 

87 0 

7406 

1256 

243 

1 

G.-24 

14-47 

2-50 

87-4 

73-50 


The Hdt massecuite is run into a series of small earthenware coolers in 
wHidh it is'kept' in violent motion until crystallisation commences. It is then 
pOured’ into spherical earthenwnre vessels known as ghurras which hold 
approximately 120 lbs;. Of rab. These are stored for two or three months 
rind' ate then taken to the nearest market where they are sold to the numerous 
rimatl local' refirieries vthich, it need hardly be said, arc quite distinct from 
the large refineries which manufacture sugar from gur. In the refineries the 
pots containing the massecuite arc broken and their contents are transferred 


to bags. These are stacked in piles of twelve and are pressed down by the 
feet'. The molasses exudes through the bags and runs off in small drains. 
This process lasts about eight hours, after which the resulting product is 
removed from the bags to another room in the refinery where it is stacked 
to'a dhpth' b'f thrbfe or four feet on bamboos covered with reeds or cotton 
THbf*e it 1 fs‘covered with a layOb of \kafef weed known as siwdt, which 
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is renewed on alternate days. After a month’s treatment in this way, the 
upper layer which has become bleached is scraped off. Further scrapings 
take place on alternate days, the renewals of water weed continuing during 
the process. Each scraping is darker in colour than its predecessor. The 
sugar made by this process is known as khand. Local dealers estimate* the 
average yield of rah, or massecuite, as one-fifth the weight of juice. On the 
basis of the extraction we have mentioned above this is equivalent to 11 
maunds of rob to 100 maunds of cane. The wastefulness and inefficiency of 
the process are sufficiently demonstrated- by its net result, which is 4 per cent, 
of sugar only as against 0.5 per cent, which we estimate as possible in a 
thoroughly efficient factory. In these circumstances it is obvious that the 
industry would be unable to withstand the competition of factory sugar, were 
it not that its product commands a special market and sentimental reasons 
bring in a considerably higher price for it than rules for factory sugar. It 
is equally obvious that, in spite of that higher price, the cultivator cannot 
receive what we consider a fair price for Iris cane ; and in practice it is mainly 
his indebtedness to the manufacturer (. khandsnri ) which secures the latter 
his supplies of raw material. If this diminishes cither as a result o'f tile 
extension of co-operative activities or of the ability of the cultivator to sell 
his cane elsewhere, and if the prejudice against factory sugar disappears, as 
there is every reason to believe it will, the bel process appears to us to be 
doomed to extinction. It has, in our opinion, no future before it and we have, 
therefore, no recommendation to make regarding it. 

279. Our reasons i'qr disapproving the establishment of small factories 

crushing only one or two tons of cane 
(b) Direct manmfuclute of white sugar an hour and boiling in open pans for 
in mall factories with open pan boiling. the manufacture ok white sugar may be 

very briefly stated. We are convinced 
that such factories are doomed to failure, as low outturn and consequent high 
costs of production would not allow them to compete against large modern 
factories turning out the same product. The loss of crystalline sugar which 
would occur in the boiling process would be very heavy and the high pro¬ 
portion of molasses which would be produced and which is inevitable in any 
system of open pan boiling would be wastefully disposed of. In the manu¬ 
facture of gur there is no separation of sugar from molasses. They are 
sold and consumed together, and the above waste is avoided. We are 
fortified in this conclusion by the results obtained at the small Govern¬ 
ment factory, erected at Nawabganj, near Bareilly, in the United Provinces 
which wo have had an opportunity of visiting and the history of which 
we have studied. Since much was at one time expected of this experiment 
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and the question of its disposal is, we understand, now under the considera- 
tion of the Local Government, we make no apology for going into the matter 
in some little detail. 


230. The factory owes its origin to the alarm which was aroused about the 
(*) Origin and objects of the Nawab- beginning of 1911 by the growing impor- 
gnnjfact'jT tations mlo India of cheap foreign 
sugars. The threat to the indigenous sugar industry was regarded so 
seriously that a resolution was introduced into the Imperial Legislative Council 
in March, 1911 by one of the Indian non-official members proposing the 
enhancement of the duty on imported sugars to the extent necessary to 
enable the indigenous industry to survive. The resolution was opposed by 
the Government on the ground that they were already doing their utmost to 
improve methods both of cane cultivation and of sugar manufacture through¬ 
out the country ; and they particularised the small power plant then being 
demonstrated at. the Allahabad exhibition by Mr. W. Hulme on behalf of 
the exhibitors, Messrs. Blair, Campbell and McLean. This was a plant 
designed to turn out 11 tons of sugar per day of 21 hours, with a five roller 
mill and a sugar house equipment differing little from that of a large factqry 
except in the omission of an intermediate vacuum evaporator. In pursuance 
of the assurance given in the Imperial Council the whole question of the 
improvement of the indigenous industry was referred to the Board of 
Agriculture'of 1911, which unanimously recommended amongst other measures 
the appointment of a Sugar Engineer. The Government of India obtained 
the Secretary of State’s sanction to the creation of this post under the control 
of the United Provinces Government for three manufacturing seasons and 
to the appointment of Mr. Ilulme to fill it. It was explained that the object 
in view was to fulfil the pledges given in Council the previous March and 
that Jvlr. Hulme would be required to improve indigenous methods with small 
plant. This aim was also put before the Local Government when Mr. Hulme’s 
. services were placed at its disposal and an allotment from Imperial 
.revenues was made to it to meet the entire cost of the scheme. The 
original term of the appointment has been . extended from tune to time 
and Mr. Hulme’s engagement did not actually terminate till'April, 1919. His 
activities were, therefore, directed to the designing of a plant of the smallest 
dimensions workable on a commercial basis and employing the simplest 
processes and machinery possible with a view to obviating the. necessity for 
highly skilled management and technical supervision ; and during the season 
1914-15 he erected a small factory adjoining the Government Agricultural 
Station at Nawabganj for the manufacture of crystal sugar or gur alternatively, 
as circumstances might dictate. 
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281. Modifications in and additions to the original plant have been made 
(U) Description of the Ncwahgavj from time to time ; but the following is a 
plant. description of its main features. The 

mill is a compact arrangement of eleven rollers and is capable of crushing one 
ton (27.2 maunds) of cane per hour. There are no intermediate megasse 
carriers such as are usually found with multiple mills. The megasse passes 
from roller to roller by gravitation and is finally delivered on to the firing plat¬ 
form in front of the steam boiler from whence it passes into a specially construct¬ 
ed megasse furnace attached to the boiler. The juice from the mill is pumped 
to the top of a Avooden chamber and is there treated with S.0. 2 The sul. 
phured juice is limed to neutrality and heated by means of steam coils in 
clarifiers. The clear juice is decanted off, passed through bag filters and taken 
to the evaporator. The evaporation is carried out in a film evaporator of the 
Wetzel pattern provided with a revolving cylinder of copper pipes and heated 
by exhaust steam from the engine that drives the cane mill supple¬ 
mented by a small quantity of steam direct from the boilers. The juice when 
sugar is made is concentrated to a density of 40 degrees Beaume and put into 
crvstallisers to grain out. After graining the sugar is separated from the 
molasses in a centrifugal machine and dried. The crystallisers, defecators 
and centrifugals are of standard pattern, and the most striking and novel 
feature of the plant is the mill, which is capable of giving a very high 
extraction. In 1917-18 as much as 83.11 per cent, of the sugar in the cane 
was reported to have been extracted on the average throughout the season. 
If is, in fact, the efficiency of the mill which has emphasised the chief defect 
of the plant as a whole, namely that the evaporating capacity has not been 
equal to the crushing power. This defect apart, however, both the machinery 
and the design were pronounced by our technical members to be excellent 
and the best of their kind. 


Nawabganj appears to have been selected as a site for the factory; 

(Hi) Its results because a nucleus of the cane supply 

could be counted lipoh from the fdfm'ahd 
ljtfle diMculty was anticipated in effecting purchases' from the neighbouring 
cane growers. This anticipation has not been fulfilled, as the indebtedness of 
tlie cane growers to the local khandsaries has enabled the latter to maintain 
a firm hold upon them and largely to prevent Hie delivery of their cane to 
the factory. Only in one year has the factory secured a full supply of cane, 
and this has 'naturally operated to render its financial results more unfavour¬ 
able than they need otherwise have been. And since shortage of raw material 
no valid basis for condemning the plant, we propose to confine oiir 
' examination of its finahciaT aspect to the yeaf in ■tfln'ch' if did not labour uSitfer 
this extraneous disadvantage. yThis was 191^-18 the vforkih^ season 
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extended over 103 days. We reproduce below the Profit and Loss Statement 

issued by 1 the factory for that year. 


Exfexditcee. 

1 

Receipts, 

■ 


Particulars. 

Amount. 

Particulars. 

- • ft if 

Amount, 


Rs, A. P. 

. 

Rs. a. p. 

1. Establishment 

2,337 12 4 

1. Price of 1,919-44 maunds sugar 

27/9C 1 t C 


• 

credited into Treasury. 


2. Wagos, ? tores. Renewals, e^o. 

3,Sol 10 0 

2. Trice of 1,430 55 maunds MlIobscs 

2,948 3 6 



credited into Treasury. 


3, Cost of 38718 maunds sugarcane ... 

13,572 9 6 

3. Miscellaneous redeipts ... 

508 9 9 

4. Cost of fuel 

4,281 9 9 

4. Valuation of 90 63 maunds of sugar 

1,178 7 0 



in stock at Rs. 13. 


6. Other working expenses 

1,739 10 0 ' 

5. Valuation of C3'55 maunds sugar 

983 6 3 



spent as seed Jam making and lost 




iu transit, etc., at Rs. 15. 


8. Profit 

7,949 4 11 

6. Valuation of ,175 empty kerosene oil 

. 100 0 0 



tins. / ; ■ 

• ■ • \ ■ 

Total 

33,7.5 9 0 

Total 

33,713 9 0 


The statement, it will be observed, is incomplete and makes no allowance for 
either interest on capital charges or depreciation. The establishment charges, 
also, include nothing on account of Mr. Hulme’s salary, although he was in¬ 
charge of the factory throughout, or of the salary of the Chemist who assisted 
him. The total cost of the plant up to that year had been Rs. 67,840 again 
excluding the cost of Mr. Hulme’s own services in supervising its erection. 
Depreciation on this at 5 per cent. (Rs. 3,392) reduces the profit returned to 
Es. 4,557, which works out at a return of only 6.7 per cent, on capital outlay. 
As ah optimum result this is only moderately encouraging ; but, as we have 
pointed out, it is based on what are really incomplete accounts both of capital 
cost and of hvorking expenses ; while no. provision has been made for working 
capital. When these defects have been remedied, it is obvious that the per¬ 
centage of profit returned must be materially reduced. Moreover the inclusive 
coSt of .the cane was only 5.91 annas a maund, whereas we estimate the.present 
day cost to .the cultivator of raising the thin, indigenous canes of Upp t e^ India 
as being i between 5 and 6 annas a maund and, as will be seen from Chapter 
XIX, regard 6 annas a maund as the absolute miniinum which. .any faetpry 
should give for its cane, that is, even when the; price of sugar is weftibeiw fee 
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Rs, 14.56 per maund which the Nawabganj sugar' fetched in that year: And 
once the cane cultivator is released from his financial entanglements, he has 
always the alternative of converting his own cane into gur which at that period 
was selling at Rs. 5 to Rs. 6 per maund, giving an equivalent gur value to the 
cane of 7.2 to 8.7 annas. Such a price as this for its cane would of course 
have nearly if not quite absorbed the factory’s profit. 


283. In investigating the reasons why so small and precarious a profit was 

, n „ „ t „ obtained even in the best year we shall 

fivj Causes of failure . • . - 

still confine our attention to the returns 
of actual work done in that year not merely because it exhibits the factory 
at its best but because in other years gur also was manufactured and the 
mistake was made of not keeping the records distinct for the two products. 
The returns for those years are in consequence largely unintelligible. 
According to the report for 1917-1918 the sucrose content per 100 cane was 
12.27 and the sugar obtained per 100 cane 5.6. There is no record of the 
polarisation of the sugar obtained in this year, but taking the highest figure 
recorded in the report for 1916, viz., 99.77, the process used in this factory 
recovers only (5*0X 7^27 or) 45‘53 parts of sucrose as crystalline sugar per 100 
sucrose in the cane. We have already pointed out that the mill 
gives a high expression and, if the published figures in the report of 
1917-18 may be accepted, of the total loss of 54.47 per cent, of sucrose 
incurred in manufacture, only 16.89 per cent, is attributable to the milling, 
leaving no less than 37.58 per cent, attributable to the boiling. In other words, 
the gain due to the superior efficiency of the factory’s crushing plant as 
compared with those of other factories in India was far more than counter¬ 
balanced by the inefficiency of the process in the sugar house. And these 
losses are inevitable so long as evaporation is effected under atmospheric 
pressure ; so that there is little prospect of reducing the very high cost of 
manufacture which works out at Rs. 12.41 for every maund of sugar (with 
its proportionate residuum of molasses) produced. We point out in 
Chanter XIX and illustrate in Plate No. 25 that factories working with 
such a low efficiency cannot pay a price for cane on the sliding scale we 
propose which will enable them to compete with more efficient factories 
extracting from 7.5 to 9.5 parts of sugar per 100 cane. This alone, in our 
opinion, is sufficient to condemn the Nawabganj plant. 


284. Our conclusion is, therefore, that the problem Mr. Hulme was set to 
(r) Disposal of the Dauohganj fac- soly e is insoluble and that no advantage 
iory. - is to be gained by the continuance of the 

factory on its present 1 lines. Had its activities been directed entirely to. the 
manufacture of high-class eating gur, the experiments on which appear to 
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have been only half-heartedly undertaken, the result might have been different ; 
but we do not recommend that this should now be done, since considerable 
further outlay would be required to restore the balance between the evaporative 
and the crushing capacities of the plant, and it would in any event be 
necessary to remove it to a more suitably located site for the supply of cane* 
We deprecate disposal of the factory as it stands ; because this would 
encourage continuance of white sugar manufacture by a method which we 
regard as commercially unsound. Nor would we advocate the transfer of the 
plant to' the Sugar School the constitution of which we shall propose in 
Chapter XXV. Some time may elapse before the School comes into being, 
and when it does it will require for demonstration purposes entirely new and. 
up-to-date machinery. All things considered, we are of opinion that the 
‘United Provinces Government should find means of using the excellent milling 
plant profitably on or in connection with one or other of its sugar research 
stations, and that so much of the rest of the. machinery as is of standard design 
should be sold to existing sugar factories. 

285. W T o next pass to a discussion of the possibilities of the gur refining 
(cj Manufacture of sugar from ynr in industry. We would state at the outset 
large factories. that we do not consider that an extension 

of the production of sugar from gur would in the long run prove of advantage 
to the Indian sugar industry. Our enquiries in India and Java and the 
experience which some of us have of other groat sugar producing countries 
have convinced us that the best results are obtained when cane is converted 
into a marketable product for direct consumption, whether in the form of 
gur or sugar, at the place where it is grown. It is undoubtedly true that the 
position of factories which refine sugar from gur has improved greatly in 
redent years, and that they have shared in the general prosperity resulting 
from the high prices which have ruled for sugar. But it cannot be 

overlooked that they are compelled to work with raw material of poor 
quality from which they obtain a relatively small proportion of sugar, and 
that, should there he a heavy fall in prices, they would find it increasingly 
difficult to withstand the competition 'of factories manufacturing sugar direct 
fpm cane. Tbe refining industry has to face the losses incurred in two 
processes, the manufacture of gur and the manufacture of sugar. Our 
enquiries showed that the Indian refineries obtain on an average not more 
than 45 per cent, of sugar from gur. On the assumption we have adopted 
throughout, that 9 tons of gur are on an average obtained from 100 tons of 
cane, this means that refineries recover 4.05 tons of sugar from every 100 
tons of cane against the 9.5 tons which we consider should bo obtained in an 
up-to-date Central Factory working directly on cane. An industry which 
obtains as little as this cannot, except in abnormal conditions such as have 
L3ISC 
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prevailed since 1915, afford to pay a price for gur which, when worked out 
in terms of cane, will encourage the cultivator to grow cane, still less to 
extend the area under it and increase the yield per acre by investing capital 
in improved methods of agriculture. If the sliding scale for the purchase of 
cane which we propose in Chapter XIX is adopted, the price paid by a 
factory obtaining 4.05 per cent, of sugar from cane would be the price of 
2.025 maunds of sugar for 100 maunds of cane. With sugar at Rs. 12 per 
maund, this works out at 3.89 annas per maund of cane and with sugar at 
Rs. 20, at 6.48 annas. The first of these prices for cane is very much below 
and the latter is only slightly above the figure at which we place the cost of 
production of cane in Upper India at the present time. The gur re finin g in¬ 
dustry also suffers from the handicap imposed by the heavy freight on its raw 
material which is often brought from great distances. So far as we can see, 
the only advantage it possesses is that, by collecting that raw material from 
scattered areas, it overcomes, though in a very expensive manner, the great¬ 
est difficulty which confronts the factory in India, that of obtaining adequate 
supplies. The proposals which we make in a subsequent Chapter with the 
object of securing concentrated areas in the neighbourhood of the factory will 
we trust, obviate this difficulty in a more effective manner. We are, therefore, 
unable to take a hopeful view of the future of the gur refining industry in India 
or to support any suggestions for its extension. 


Summary of Conclusions and Recommendations. 

(1) Of the total quantity of cane sugar produced in India 99 per cent, is 
turned out primarily as gur or rab against only 1 per cent, produced ‘direct j 
from the cane as factory sugar. 

(2) In gur manufacture 34 per cent, of the sucrose in the cane is lost 
or inverted compared ivith the residts obtainable by an up-to-date sugar 
factory. 

(3) The Committee calculate that this means for all India a loss of 
1,068,960 tons of sucrose. 

(d) Sugar factories in India, mainly owing to inefficient milling, lose on 
dn average about 29 per cent, of the sucrose in the cane as compared with the 
residts obtainable by an up-to-date factory. 

■ (5) The Committee calculate that this means for all India a loss of 10,534 
tons of sucrose , • 
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(6) These figures represent the theoretical limit of possible improvement 
but this cannot in practice be even approximately attained. 

(7) The manufacturing problem is to decide by what lines of improvement 
these losses can be most materially reduced. 

( 8 ) The manufacture of white sugar from rab is most wasteful and cannot 
survive, if the prejudice against factory sugar disappears and the cane-grower 
is enabled to sell his ccme elsewhere. 

(9) The direct manufacture of white sugar in small factories with open 
pan boiling must also be condemned on the grounds of high cost of production, 
heavy losses of crystalline sugar and an unduly high proportion of molasses. 

(10) This conclusion is supported by the results obtained at the sm'all 
Government factory at Nawabganj, United Provinces, which has proved a 
commercial failure despite the excellence of its design and) equipment. 

(11) The Naivabganj factory should now be closed, use should be found 
locally for its highly efficient milling plant and such parts of the rest of the 
plant as are of standard pattern should be sold. 

(12) Gur refining in large factories has also no future before it; as the 
low quality of its raw material and the heavy losses inevitable with the com¬ 
bination of processes by which the sugar is manufactured render the industry 
incapable of withstanding efficient competition in normal times. 



CHAPTER XVIII 


THE MANUFACTURE OF GUR, 


286. In the preceding Chapter we have given a very brief description of the 

processes of manufacturing gur, known as 
Present methods of mann r aciitre. , . -n , t> j • 

J .gul m the Bombay Presidency and jaggery 

throughout the rest of Southern India and Burma. This was necessary in order 
to illustrate the main thesis of that Chapter, which is the extent of the losses 
which occur in the manufacturing process adopted in India. As we now proceed 
to mal& detailed recommendations for improving these processes in the case of 
gur, some amplification of that description is necessary. In order to avoid over¬ 
loading this part of our Report with detail, we shall give only a general sketch 
of the industry, and it must be understood that there are somewhat wide 
variations in the local practice. 


287. We shall commence with the first stage in the process, the crushing. 

The pestle and mortar mill was in general 
a >usiing. use f 0 r this purpose in India up to the 

middle of the last century, and this very primitive form of mill is described by 
Sleeman, Mrs. Parkes and other writers who had an intimate knowledge of the 
rural India of that period. It has completely disappeared, and the wooden 
roller bullock mill which supplanted it is only occasionally found in the most 
backward parts of the country. Iron mills are now in universal use all over the 
great gur-producing tracts of India. The most common form of these is the three 
roller mill, though the less efficient two roller mill is still fairly common in some 
parts. The use of the latter is, however, dying out, the efforts of the Agricultural 
Department having done much to hasten its extinction. Experiments carried 
out on Government farms have shown that a high extraction of juice can be 
obtained by the best type of three-roller mill when it is working properly. Indeed 
it is doubtful whether any type of mill could be evolved which would give a 
higher extraction of juice from a single crushing. But it is obvious that the 
better the extraction from a mill worked by bullock power, the heavier the strain 
on the bullocks. All the witnesses before us who had practical experience of 

276 
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the crushing of the cane crop by bullock mills laid great stress on this point and 
were agreed that the deterioration of th‘e cattle in consequence of the heavy 
demands on them during the crushing season presented a serious obstacle to the 
introduction of better methods of cultivation. There can be no doubt that, if 
this deterioration could be expressed in terms of money, the figure would be a 
very high one. 

To show what can be done under the best conditions, that is, when a three- 
roller mill in proper order is worked by cattle of good quality, we give the 
following results which were obtained in the United Provinces from the medium 
indigenous cane known as. Dikchan 


Type of mill. 

Mounds of 
oane oi'uahed 
per hour. 

Maunds of 
juioe expressed 
per ICO maunds 
of cane. 

Maunds of 
juice expressed 
per ICO maunds 
of juioe in 
cane. 

TWe roll. r iron bullook mill with 8 

2-53 

66-8 

80-5 

ii.eh toilers. 




Three roller iron bullook mill with 8 

1-88 

507 

74-7 

inch rdlers. 





Such high efficiency as this cannot, however, be obtained for any length of 
time by cultivators with their light and often under-fed cattle. Our examination 
of the megasse from numerous village mills made only too evident the loss of 
efficiency which results from the loosening of the mill in order to reduce the 
strain on the cattle and so to enable them to get through the crop. Whilst the 
enquiries we made on the spot showed that the extraction obtained by the 
cultivators’ mills varied between wide limits, they also showed that for the same 
type of mill and cane it did not reach the figures given above. Differences in 
canes and in mills were responsible for the variations to a far less extent, than the 
lapk of the power necessary to work the mills at theij’ full efficiency. *The canes 
of Upper India contain a high percentage of fibre, 16 to 18 per cent, being usual. 
The thick canes of Southern India contain much less than this, and it follows that 
the lowest extraction is obtained in Northern India and the highest in thh 
Peninsula. As has been already stated, we estimate that, over India as a wholp, 
the cultivator obtains on an average not more than 55 parts of juice per 100 
of cane. 

288. The mill is always near the boiling house and the juice is usually, taken 

from the mill to the pan in kerosene nil 
ft) Boiling. , tins, though the earthen jar, or >ghurr&* is 

still sometimes used for the purpose, The boiling house is >a.f»i*d hut with a 
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thatched roof. The most common furnace is merely a circular hole in a raised 
earthen platform at the end of the hut. The pit of the furnace is level with the 
floor of the hut and the furnace is fed through a large aperture in the front of the 
earthen platform. Occasionally, as for example, in parts of the Bombay 
Presidency, the top of the furnace is level with the floor in which a large semi¬ 
circular hole is made to feed it. This type of furnace is usually lined with brick. 
Whatever the type of furnace, unless it be one of the improved types introduced 
by the Agricultural Department, the feeding hole is usually the only passage for 
the entrance and exit of air and for the removal of ashes. The result is that, 
owing to the want of a regular supply of air, neither the fire nor the heat 
produced by it is steady. The fuel is never completely burned and charred 
material collects at the bottom of the furnace. It is seldom that furnaces of this 
type are able to work only on the megasse produced by the mills, and this has to 
be supplemented by wood or by the stalks of arhar (Cajanns indicus) or of cotton. 
As a general rule one boiling pan only is used. This is a shallow pan 
about 44 to 5 feet in diameter and one foot in depth. In this the juice is con¬ 
centrated to a semi-solid mass which contains approximately 10 per cent, of 
water. The scum is removed as boiling proceeds, and during the boiling a 
dilute solution of sodium carbonate and the juice of the bhindi (Hibiscus 
esculentus) are used as clarifying agents. As the contents of the pan begin to 
assume a semi-solid consistency they are violently stirred. When the charge is 
considered ready, the fire is drawn and the pan removed from the furnace. As 
a rule the gur is either moulded into small blocks or run into earthenware vessels 
which hold approximately half a maund. 


289. Gur when cleanly made is an appetising article of diet. It is the form 

of sugar most extensively consumed in 
Qualities of gur manufactured. India and appears as an article of com¬ 
merce in even the smallest bazaars. Its 
quality, however, depends largely on the purity of the juice from which it is made 
and varies greatly in different parts of India. In Upper India the gur made 
from Dhaul and Saretha in Meerut and th'e adjacent districts of the United Pro¬ 
vinces is highly prized. It is largely exported to the bazaars of the Punjab 
where it fetches a high price. Th'e gur made in the Deccan from the pure juice 
of the Paunda canes and in the Godavari delta from that of Mauritius varieties 
is of equal if not greater value. On the other hand, the gur made in the east of 
the United Provinces and in Bihar from such canes as Hemja is of inferior 
quality and commands a lower price. It is this gur which is mainly used by the 
refineries in Upper India. 
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We give below a table showing the analyses of some gurs of Upper India and 
the Peninsula. 


' 1 

Cane. ! 

i 

i 

Sucrose. 

Glucose. 

i 

Asb. 

M oisture. 

Remark*. 

Katba (Punjab) 1915 ... 

704,1 

9-11 

... 

~V - 

Kyi 

Percentage of ash and 

iferthi (Punjab) 1915 ... 

71-10 

11-07 

• •• 

#•« 

moisture not deter¬ 
mined. 

Ditto. 

Dhaulu (Punjab) 1915 ... 

62-57 

18-36 

• •a 

• •• 

Ditto. 

Reora (Unitod Provinces) 

77-87 

g-57 

IM 

• M 

Ditt' 1 

1908. 






Kuswar (United Provinces) 

65-34 

19-03 



Ditto. 

1908. 






Hemja (United Provinces) 

72-39 

12-85 

• 1 

• •• 

Ditto. 

19, '8. 






Lah'i (Punjab) 1908 

66-31 

13-07 

4-35 

... | 

Cultivator’s gur. 
Percentage of moisture 

Paunda (B'lgaum district, 

OO 

CO 

GO 

4-73 

1-54 

i 

3-36 

not deteinriiud. 

Solid Hard, dark 

Bombay) 1918 

Paunda (Belgaum district, 

77-90 

7-53 

1-08 

4-88 

sample. 

1 

Solid. Light yellow’ 

Bombay) 1918. 




1 

sample. 


290. This description has, wo trust sufficiently shown the crudeness and 

■nr . . . , . , , T , wastefulness of the present methods of 

n a stage involved m present methods . « . 

manufacturing gnr. To the waste of 

juice in the crushing has to be added waste of fuel and waste of sucrose in the 

boiling. The waste of fuel is partly due to the actual loss of heat by conduction 

and cooling during the frequent removal of the pans and partly to the imperfect 

combustion already mentioned. The late Dr. Barnes placed the combined loss 

of sucrose which occurred during the milling and boiling processes in the Punjab 

at from 34 to 57 per cent. He estimated that from 16 to 23 per cent, of this loss 

occurred during milling and from 3 to 14 per cent, during boiling, the remainder 

.being lost in handling the juice and gur. In an earlier series of experiments 

carried out at Partabgarh in the United Provinces in 1908 Mr. Clarke found 

that one-fifth of the sucrose in the juice was destroyed or inverted during boiling. 

In considering these figures it has to be remembered that not all the inverted 


sucrose is lost as food. Some of the non-crystalline sugar produced by inversion 
remains in the gur and has nearly the same food value as sucrose. The experi¬ 
ments carried out by Dr. Barnes and Mr. Clarke are merely a statement in 
figures of the fact of. which there is abundant evidence that the losses which occur 
at all stages in the manufacture of gur are considerable, 
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291. It has, wethink, been made clear in the preceding paragraphs that the 

r . .. development of the gnr industry must pro- 

Lmes of improvement. . m i. i • a. 

ceed on two mam lines. The first is the 

introduction of power crushing on a relatively small scale by mills of better design 


than the present three roller mill. Such mills would be driven either by oil or 
steam, and we consider that the most convenient unit would] be a mill crushing 
one or two tons of cane ah hour. The second is the introduction of an improved 
furnace which will so economise the use of fuel by securing more complete com¬ 
bustion and absorption of heat that the juice extracted by the power mill can be 
converted into gur by means of megasso alone. 


292. There is, in our view, no agricultural operation to which power driven 
Improved mills. machinery can be more effectively applied 

(a) Power crushing. than for crushing cane. If increased 

outturns are to be secured, it is above all essential that improved methods of 
cultivation should be adopted. They can only bo adopted to the extent that the 
number of cattle available and their condition permit. A special feature of, 
Indian agriculture is the rapidity with which tillage operations have to be carried 
out when the right conditions occur. Here again, if work is to be done at the 
precise moment when it will yield the best results, everything depends upon the 
cattle supply. One of the most pressing problems in Indian agriculture would 
be in a fair way towards solution if the bullocks could be relieved of two of the 
agricultural operations which make the heaviest demands on their strength, the 
crushing of cane and the threshing of the rabi crop. These are both operations 
which can be carried out by power driven machinery ; and, in our opinion, the 
successful introduction of such machinery presents fewer difficulties than do 
most changes in agricultural practice in India. The question of its introduction 
for threshing the rabi crop lies outside the scope of our enquiry ; but the 
immense saving of cattle power which could result from it would mean so much 
all over Upper India, if it were utilised on the preparation of land for cane, that 
we have no hesitation in drawing the attention of the provincial Agricultural 
Departments to the possibilities in this direction. 


Whilst we regard the introduction of the small power plant as indispensable 
to the development of the gmr industry, we do not overlook the difficulties which 
will be encountered and the importance of the economic factors involved. A 
brief examination of the attempts which have been made to introduce such a 
plant and the results obtained will give a clearer conception of what these are. 
It is in the United Provinces, Madras and Mysore that the problem has been 
attacked with the greatest energy. 
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293. For some years prior to 1912 the work of the Agricultural Department 

in the United Provinces on this probleni 
(b) Precious experiments with power- COIls i s ted of attempts to manufacture 

CTU * --n • white sugar by a system of open pan 

ft) tit the United Provinces. „ . . . , ... 

boiling over a free fire combined with 

power crushing by a three roller mill and the separation of sugar from the 

molasses by means of a hand driven centrifugal machine. Special tests carried 

out in 1909 gave the following results from juice obtained from the thin canes of 

the Allahabad district with a sucrose content of 15.12 per cent, and purity of 

juice of 81.7— 


1st sugar (polarisation 95.16) 6.3 parts per 100 parts of juice. 

2nd sugar (polarisation 86.89) 2.7 ditto. 

Molasses (polarisation 35.92) 8.2 ditto. 

The extraction obtained by the mill was not determined by a direct test, but 
was estimated at 65 parts of juice per 100 parts of cane. The results of later 
work have shown that this figure was considerably higher than could actually have 
been obtained by the type of mill used, and that the extraction should have been 
placed at not more than 60 per cent. Calculated on this basis, the results work 
out at— 

1st sugar 3.78 parts per 100 parts of cane. 

2nd sugar 1.62 parts per 100 parts of cane. 

Molasses 4.92 parts per 100 parts of cane. 

It should be mentioned that the second sugar, as its polarisation shows, was 
of very poor quality and was only separated from the molasses with great 
difficulty. 

Efforts to extend this process were abandoned in 1912 for reasons into which 
it is unnecessary for us to enter. The reasons which have led us to condemn the 
Nawabganj experiment apply with greater force to factories of the type we have 
described ; and it is easy to see why the work of the Agricultural Department 
on this plant ended in complete failure and financial loss. The principle of 
using power crushing to work up the cane crop was a perfectly sound one. The 
fundamental error lay in the attempt to manufacture white sugar by a wasteful 
and inefficient method instead of making gur for direct consumption. The 
experience gained in the United Provinces strengthens our conviction that small 
factories for the manufacture of white sugar are unsound from every point of 
view. 

L3ISC 2fi 
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294. The experiments with small power plant and improved furnaces in 

... Southern India have been conducted on 

fh) in Madras. TT ... 

different lines. Here power crushing m 

conjunction with improved furnaces has been utilised for what we regard as its 

proper purpose, the manufacture of gur. It is true that the operations have so 

far not proved a financial success and that they cannot, therefore, be said to have 

done much to solve the problem; but the results obtained, especially those at 

Pallapalaivam near Coimbatore in the Madras Presidency from 1915 to 1917, 

have at any rate thrown valuable light on the difficulties which will be 

encountered, if the combination of small power plant and improved furnace is 

to come into general use, and on the conditions which must be fulfilled to ensure 

its success. 


The installation at Pallapalaivam was established in 1912 at Singanallur, 
but owing to difficulties in obtaining supplies of cane was removed to its present 
site some two or three miles nearer Coimbatore in 1914. A similar installation 
was established at Chitwadigi in the Hospet taluk of the Bellary district in 1914, 
but did not long survive. In both cases the price fixed by the factory for 
manufacture was Es. 3 per pothi (260 lbs.) of gur, which is equivalent to 15.2 
annas per maund of gur, or, with the quality of cane used in Madras, to about 1.8 
annas per maund of cane. This price was based on estimates which had been 
obtained of the cost of making gur in different districts of Madras varying 
between Es. 2-8-0 aDd B«- 6 per pothi of gur. It was soon found that the estimate 
for the Hospet taluk, Es. 5 per pothi, had been pitched far too high and should 
have been halved. In these circumstances the installation had no prospect of 
success and was soon closed. As the following figures show, the installation at 
Pallapalaiyam has worked at a loss— 


— 

1916-17. 

.1917-18. 

1918-19. 

Pays worked ... 

142 

143 

161 

Hours worked per day ... 

11-S 

11-2 


Running charges per pothi ... 

Rs. 1-8-5 

Rs. 1-11-4 

)i Is not available. 

Fixed charges per pothi , including inteiest, de¬ 
preciation, repairs and renewals. 

Rs. 1-12-1 

Rs. 1-13-0 

J 

Total charges per pothi ... 

Rs. 3-4-9 

Rs. 3-8-4 

Rs. 3-8-0 


It will be seen that the total running and fixed charges per pothi of gur have 
always been higher than the charge made to the cultivator, which experience has 
shown is the highest charge at which supplies of cane are forthcoming. The 
figures we have given were for seasons when the plant was working continuously r 
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and it may, therefore, be assumed «that no reduction in cost is possible with this 
plant and these conditions. 

The combined plant at Pallapalaiyam has many obvious defects. The most 
prominent of these are the necessity for passing the cane twice through the mill, 
which halves its capacity, and the use of three and sometimes four furnaces to 
deal with the juice from a mill crushing 22 maunds of cane an hour. Conditions 
such as these result in heavy fixed and running charges and mean that the plant, 
even when working continuously, throughout the season, eftnnot make gur at a 
cost below that which is incurred by the cultivator. 


295. Little need be said about the experiments which have been carried 

out in Mysore. We were informed that 


(in) in Mysore. 


ten installations had been put up by the 


Department of Industries and Commerce of which; five were worked depart- 
mentally and five were put up for private individuals. Only one of the 
former is now in existence and that has recently been transferred to another 
locality. Only two of the private installations are still working. We were 
supplied with no figures of their working; but the fact that only three out of 
the ten installations survive is sufficient evidence that they have not been a 
success. The failure of the departmental factories was attributed partly to 
their inability to secure regular supplies of cane, which led to a great increase in 
fixed and running charges and detrimentally affected the quality of the gur 
turned out, partly to the absence of carting facilities and partly to prejudice. 
We cannot but think that the results obtained might have been different, had 
this been regarded as an agricultural rather than an industrial matter, and had 
there been a preliminary investigation by the Agricultural Department of the 
possibilities of the tracts in which the installations were located. 


296. The work done everywhere in India has clearly shown that the problem 

is to determine the size of power plant 
(c) Low costs of manufacture the first which will give at least as much gur as is 
essential for power crushing installations, at present obtained by the bullock mill and 

the country furnace at a cost, including 
interest, depreciation, renewals, and necessary expert supervision, which shall 
not be greater than that incurred by the cultivator’s methods. No plant, in our 
opinion, has any chance of success, unless it is of sufficient size and capacity to 
bring the total fixed and running charges within this limit, and unless it is so 
placed that a full supply of cane is assured throughout the season, as intermittent 
working immediately increases costs. The first essential, therefore, in consider¬ 
ing the possibilities of a power plant in any particular tract is that trustworthy 
data regarding the actual cost incurred by the cultivator in crushing cane and 
making gur should be obtained. Experience in Mysore has already shown that 
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the lack of accurate information on this point may lead to installatioiis being 
put in localities in which they have no chance of operating successfully. We 
have seen that the cultivator in Madras will not bring his cane to a power 
installation, if he is charged a higher rate than 1.8 annas per maund of cane for 
its conversion into gur. The rate which will induce him to do so in Upper India 
is much more difficult to arrive at. As we point out in Chapter XIX, although 
much time and trouble are expended on gur making, the work does not involve 
much actual outlay f in money beyond the hire of the mill and pan. The cultivator 
is as a rule not impressed by representations of theoretical benefits which cannot 
be immediately translated into terms of money. It is at any rate certain that the 
cost of crushing cane 'by power plant in Upper India is greater tb,an in the 
Peninsula owing to the higher fibre content of the cane- Whilst in Madras it is 
necessary to crush about 8J maunds of cane to obtain a maund of gur, in Upper 
India with the canes at present grown it is seldom that less than 11 maunds of 
cane are required for one maund of gur. The estimates of the cost of making 
gur given us by different witnesses ranged from 1.87 to 2.50 annas per maund of 
cane. 

Our conclusion after careful examination of all the data on the 
subject is that it would not be a sound proposal to instal a small power plant in 
Upper India which could not crush cane and manufacture gur at a cost, including 
all charges such as interest, depreciation, renewals and a certain amount of 
expert supervision, of 2 annas or under per maund of cane, which is equivalent 
to at least Es. 1-6-0 per maund of gur with the thin canes of Upper India. It 
need hardly be pointed out that, if any subsidiary operation, such as the thresh¬ 
ing of the rabi crop, can be combined with power crushing, this will materially 
reduce the fixed charges. 

297. There is no reason why the organisation of small power plants should 
(d) Scope for the introduction nf power follow the same system everywhere. In 
crushers. Madras, and to some extent in Mysore, the 

installations have been established and worked by Government Departments 
with a view to the benefit of the small cultivator. This is one line of develop¬ 
ment. Another is the working of such installations by co-operative societies, 
though the need for expert supervision here is a matter to which we have drawn 
special attention in paragraph 259 of Chapter XV. More promising, perhaps, 
than either of these are the prospects on large estates, especially in Upper India. 
Taluqdars in Oudh and large landholders in other parts of the United Provinces 
and the Punjab realise the profits which can be derived from cane growing and 
gur manufacture; and it is probable that before long there will be many estates 
in both Provinces which will have from 150 to 200 acres under cane on their home 
farms. It was specially brought to our notice that the extension of cane cultiva¬ 
tion on the home farms is at present limited by the existing means of working up 
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the crop, and that their owners were in a position to purchase a suitable installa¬ 
tion for this purpose, if one were available. 

298. We proceed to discuss the technical improvements possible in the mill 

of small power installations. The present 
(*) Technical improver-mis in the mill. of tliree roller m jn on the market 

docs not give any better extraction than that obtained by a well kept and well 
adjusted bullock mill. In Madras, as we have already stated, it has been found 
necessary to pass the cane twice through the mill to bring the extraction up to a 
point which will satisfy the cultivator. Experiments on Government farms'in 
Upper India have given the following results :— 


Cane. 

Type. 

Farts of juice 
per 100 parts of 

Dane. 

D‘kchan 

Three filer iron mill worked by bullocks with 8« 
inch rollers. 

66-8 


Smaller type of iron mill worked by bullocliB with 6 
inch rollers. 

507 


Three roller power driven mill with 8 inch rollers 

53-2 


Our enquiries on this point have convinced us that the claims which have 
been put forward that the existing type of tliree roller power driven mill gives 
an extraction which is much higher than that obtained from a good bullock mill 
are not borne out by the facts, of which we consider that the table above gives an 
accurate representation. It will be seen that the power mill is inferior to the 
bullock mill when the latter is working under the best conditions, and that it only 
gives slightly better results than the bullock mill as woi’ked by the cultivator, 
which we have estimated to give an extraction of 55 parts of juice per 100 parts 
of cane. There is thus considerable room for improvement in the existing types 
of small power mills. A most desirable improvement, in our opinion, would be 
the addition of an extra pair of splitting roll crushers to the mill, which, by 
adding two extra rollers at a comparatively small additional cost, would virtually 
convert it into a five roller mill and enable it to give a higher extraction. We 
would, therefore, direct the special attention of the Engineering Section of the 
Agricultural Departments in all Provinces to the question of designing a small 
power mill on these lines. We would suggest that a standard design for mills 
of the following capacities should be worked out. 

Type No. 1—Capacity one ton of cane per hour. 

Type No. 2—Capacity two tons of cane per hour, 
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It can only be decided by actual experiment which of these capacities will 
prove economically sound in the conditions in which it is proposed to use the 

plant. 


299. We cannot too strongly emphasise that it is useless introducing more 

r , . rapid and less costly methods of crushing 

Improved furnaces. . . . 

cane, unless provision is made at the same 

time for more expeditious disposal of the juice. Much time and thought have 

been devoted to the solution of the problem of enabling boiling to keep pace with 

crushing, and a number of improved types of furnace have been evolved. ‘We 


would mention the Poona and Manjri furnaces in Bombay, (a photograph of one 
x»f the latter in operation will be found in Plate 23) the furnace designed by 
Sir Alfred Chattcrton more especially for conditions in Madras and Mysore, 
nnd the furnace designed by Mr. McGlashan which is in use on the Government 
farms in the Central Provinces. We do not propose to describe these in detail. 


Whilst all of them, (more especially the last three) represent a marked improve¬ 
ment on any furnace previously in existence, it cannot be said that any of them 
has proved entirely satisfactory in practice. It is seldom, if ever, that one 
furnace suffices to deal with the juice produced by a small power mill. This 
defect, which adds materially to the cost of manufacturing gur, is largely due to 
the design of the furnaces which are so constructed that the gases are not 
completely burned and that the efficient absorption of heat is impossible owing 
to the arrangement of the pans. We attach to our Report a plan of a furnace 
which has been designed by our colleague, Mr. Craib, with a view to the removal 
■of defects which have been found in all existing furnaces. The dimensions given 
in the design can, of course, be altered to suit the requirements of the two sizes 
of power mill which we have suggested. We estimate the cost of the furnace at 
Rs. 4,000 to 5,000 which, added to the cost of the power mill, which we place at 
Rs. 8,000 to 10,000, makes the total cost of the installation we propose Rs. 12,000 
to 15,000. We strongly recommend that this furnace with the modifications, 
if any, which practical experience may suggest should be given a thorough trial 
on the car-o research stations in the various Provinces. We would add that an 
alternative to the single furnace which might also be tried is a separate furnace 
under each finishing pan. This would do away with the side flues. 


300. In paragraphs 301 and 302 of their Report the Industrial Commission 
Government assistance to the gur mah- made various recommendations regarding 
ing industry. the grant of Government assistance by 

way of loans to small or cottage industries and to co-operative societies. They 
Suggested that this class of loans should be made by the Department of 
Industries to persons or bodies whose financial position and character were 
found on enquiry to be suitable, Other forms of security than landed property 
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night be accepted, but in such cases a stipulation should be usually made that 
applicants should find a fair percentage of the total outlay from their owl* 
resources. It should be a condition of the loan that it should be spent on 
approved types of plant, and the Department itself might, when desired by the 
applicant, purchase the plant. The Commission considered that there were 
numerous types of plant suitable for the purpose of agriculture or of small 1 
industries which could be made available by Government on the hire purchase 
system. They were of opinion that some maximum limit must bo placed on the 
amount of individual loans advanced and on the value of plant supplied under this 
system, but that it would be for the Local Government to determine the figure 
to which the powers of the Director of Industries should extend. It was added 
that for advances of this kind, whether in cash or by way of hire purchase, 
special provision would be necessary for the recovery of outstandings. In the 
absence of such provision, the difficulty of recovery would tend unduly to restrict 
the giving of advances. The Land Improvements Loans Act and the Agricul¬ 
turists’ Loans Act do not cover the granting of loans for purposes unconnected 
with agriculture, nor do they permit the loan taking the form of plant made over 
to'the recipient on a hire purchase system. For these reasons, the Commission 
cohcluded that fresh legislation embodied in a special Act would be required. 

Except in one important respect, we consider that these recommendations 
apply in their entirety to the gur making industry and would give them our 
cordial support. Whilst the gur making industry has invariably been held to be 
an; “ agricultural object ” for which the grant of loans under the Agriculturists' 
Lo.ans Act is permitted, the Act does not, as the Industrial Commission point 
out, allow the loan to take the form of plant made over to the recipient on tho 
'lire purchase system. If power plant of the type we have suggested, the initial 
cost of which is undoubtedly high, could be made available on such a system, tho 
stimulus to the development of the gur industry on sound lines would undoubtedly 
bo very great, and we strongly endorse the recommendation of the Industrial 
Commission on this point. We differ from the Commission, however, in regard 
to'the Department which should be entrusted with the task of assisting tho 
industry. We are emphatically of opinion that the manufacture of gur must 
be regarded as the concern of the Agricultural Department and not of the 
Department of Industries. We have emphasised that, if power plant for 
crushing is to be introduced with any prospect of success in a particular tract, it 
is essential that trustworthy data regarding the actual cost incurred by the 
cultivator in crushing cane and making gur should first be obtained and carefully 
studied, and have pointed out that the failure of the installations In Mysore 
was largely due to the absence of such data, which can only be satisfactorily 
obtained by the Agricultural Department. We have suggested that designs for 
improved power plant should be worked out by the Engineering section of the 
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Agricultural Department, and that the improved furnaces of which we attach a 
plan should be given a thorough trial on the cane research stations. It will be 
evident, therefore, that the gur making industry can only be developed by a 
Department which is in the ctysest touch with the grower of cane and has the 
expert knowledge at its disposal necessary to keep him on the right lines. It 
must,.therefore, be left as at present to the care of the Agricultural Department. 

301. In the preceding Chapter we have included in possible methods of 

dealing with cane the manufacture of gur 
Manufacture of gur in large factories. in large factories> Under this process 

the syrup leaving the triple effet would run direct to the finishing fire-heated 
battery. In this battery the remaining water would be driven off until a boiled 
sughr mass was obtained which, on being run into coolers and kept in motion, 
would turn into a dried sugar powder varying in colour from light yellow to 
brown, and could be made into balls or cakes of gur acording to requirements. 
The whole of th'e glucose as well as the sucrose would be contained in this product. 
The points in favour of this method of dealing with cane are the increased out¬ 
turn of gur which would be obtained by the substitution of the high extraction and 
efficient boiling of the factory for the crude and wasteful methods of the 
cultivators and the greater cleanliness of the product which would be made in the 
factory. On the other hand, it is doubtful whether modern factories with plant 
for turning out white sugar would find the manufacture of gur a sound commercial 
proposition. There is also the possibility that the high extraction in the factory 
would result in the gur containing impurities which are now absent from it and 
whose absence gives it its special appeal to the palate of the consumer. Mr. 
Craili considers that this would undoubtedly happen and that, for this reason, 
there is no future for factory gur. The majority of us -would like the question 
further investigated, and consider it one which might be taken up by the Govern¬ 
ment factory in conjunction with the Sugar Research Institute. 


302. The possibilities of manufacturing muscovado sugar or some other 

intermediate product direct from cane in 

Manufacture of muscovado suoar or small factories and of working this up into 
other intermediate product in small fac- ... . , „ , . , 

to1tei _ white sugar in large factories, which we 

have also mentioned in the preceding 
Chapter, may be briefly dealt with. The use of steam driven plant capable of 
dealing with a larger amount of cane than the small gur plants we have described 
appears to us to be worth trial on an experimental scale in tracts where there is 
some concentration of cane areas, though not sufficient to meet the needs of a 
central factory. Plant of this character might be designed to deal with the cane 
produced by 300 to 500 acres, i.c., in Upper India about 3,6‘00 to 6,000 tons of 
cane per annum, and to make various products according to the local 
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requirements. Such plant would be able to employ more powerful milling and 
better defecation than is possible with the small gur plant ; and the evaporation 
and concentration of the juice by means of steam in Aspinall pans would mean 
a higher percentage of recovery of sucrose than can be obtained by the small 
gur plant. The product turned out could be either gur for direct consumption or 
an intermediate product such as a massecuite which could be transported short 
distances to a central factory for refining after the cane crushing season is over. 
Muscovado sugar might also be made in districts where the juice is of sufficient 
purity, though we regard it as doubtful whether the purity of the juice in Bihar 
and, in fact, over the greater part of Northern India is sufficiently high to make 
this feasible. The possibilities of such plant would, in our opinion, require very 
careful investigation ; and we would, therefore, suggest this as another line of 
enquiry to be taken up by the Bose arch Institute as opportunity permits. It is, 
in our opinion, specially desirable that it should be definitely ascertained whether 
eating gur of good quality can be. made by the higher extraction and better 
defecation which will be possible when working on this scale. If this proves 
feasible, the plant will represent an advance on the small gur factories which, 
in present conditions, we consider the best and indeed the only practicable line of 
development for the gur industry. If not, their usefulness will be limited to 
cases in which factories desire a subsidiary source of supply. The intermediate 
product turned out by plant of this character would give a raw material for 
refining superior to the gur made by the ordinary methods of open pan boiling, 
though it is necessary to point out that it would require special means of 
transport and storage and could only be transported over short distances. 


Summary of Conclusions and Recommendations. 

(1) Properly adjusted and worked, there is probably no more efficient single 
crushing mill than the three roller iron bullock mill, but the strain on the bullocks 
renders proper adjustment and working impossible. • 

(2) The rollers are, therefore, deliberately slackened, and on the average not 
more than 55 parts of juice are extracted per 100 of cane. 

(3) The chief defect of the country gur furnace is the irregularity of air 
supply and the consequent waste of heat and fuel. 

(4) The first essential for improvement is the introduction of power crushing 
with small plant. 

(5) The attempts to do this in the United Provinces were nullified by their 
attachment to a scheme for the manufacture of white sugar with open pan 

boiling. 

L3ISC 2M 
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( 6) The correct line of advance is power crushing for the manufacture of 
gur and this has been attempted in Madras and Mysore. 

(7) In Madras the plant has proved defective, the cane having to he passed 
twice through the mill and too many furnaces being required to deal with the juice, 
and it'has consequently ivorkcd at a loss. 

(8) Only-three out of ten installations in Mysore survive ; and, failure seems 
to have been due mainly to the choice of unsuitable localities for them. 

(9) The experience thus obtained indicates that, if power crushing is to 
succeed, the plant must be capable of turning out as much gur and as cheaply as 
the cultivator’s plant. 

(10) This means that the plant must be able to turn out gur at not more than 
1.8 annas in Madras and 2 annas in Upper India per maund of cane crushed. 

(11) There should be a special opening for such installations on large estates 
in Upper India. 

(12) To ensure efficient extraction the small power crusher should have a 
pair of splitting roll crushers in front of the three roller mill. 

(.13) The Agricultural Engineering Department of each Province should 
evolve a standard design for small power mills to crush one and two tons of cane 
per hour, 

(14) The improved furnaces so far designed are all defective in the arrange¬ 
ment of the pans and the incomplete combustion of the gases. 

(15) A plan of a new furnace designed to eliminate these defects is attached 
to the Report. 

(16) The Industrial Commission’s recommendations for the grant of loans 
for small or cottage industries arc well suited to encourage the gur making 
industry, except that the disposal of these loans should be entrusted to the 
Agricultural Department and net to the Department of Industries. 

(17) It is doubtful whether gur manufacture in large factories is a com¬ 
mercial proposition; but the problem should be investigated in th-e Government 
sugar factory. 

( 18 ) The practicability of manufacturing muscovado sugar or some other 
intermediate product direct from the cane in small factories is also doubtful ; but 

should be investigated. 



CHAPTER XIX. 


THE SUGAR FACTORY AND ITS RAW MATERIAL. 


303. In Chapter XVII we dwelt on the great scope there is for the sugar 

industry of India on the manufacturing 
The existing industry in India. ■ , , . ,, j. , 

J ■’ side and m the succeeding Chapter we 

have made recommendations the object of which is to secure a reduction in the; 

great waste which at present occurs in the manufacture of gur. We have next 

to consider recommendations for the extension of the sugar factory industry. 

As a prelude to them, it is necessary briefly to review the present conditions 

of that industry. Of the 22 factories in India which work either entirely 

or mainly on cane ten are located in Bihar, five in the United Provinces, 

three in Madras, one in the Punjab, one in Assam, one in Mysore 

and one in Baroda. Of the Bihar factories one has not commenced work 

at the time of writing, but was to do so in December, 1920. One of 

the factories in the United Provinces only worked experimentally in 1919-20, 

but is expected to have a full working season henceforward. The 

Punjab factory lias been idle for two years owing to difficulties in regard to 

the purchase of cane. The Mysore factory has recently recommenced work 

after closing down for some years. The factory in Assam had a very short 

season this year as it was in process of remodelling and enlargement. The 

Company which manages the factory in Baroda is at present in liquidation but 

is under reconstruction ; and it is expected that the factory will shortly reopen. 

Of the 10 refineries working- on gur by factory methods five arc in the United 

Provinces, three in Madras, one in Bihar and Orissa and one in the Punjab. 

The Cossipore Sugar Works near Calcutta constitute the only refinery in the 

sense in which that term is generally understood in other countries, as it operates 

on Java raw sugar. 


It may be noticed that the total number of factories, including refineries, 
in India according to our figures is 33, whereas the Department of Statistics, 
which recently undertook a census of the sugar production of India, sent out 
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schedules to 90 “ factories ” and actually received returns from 40. The 
reason for this difference is that we have used the term “sugar factories” in 
the sense in which it is used in other sugar producing countries to include only 
manufacturing plants which employ the vacuum pan process, and have there¬ 
fore excluded the numerous small concerns which have been regarded by the 
Department of Statistics as factories, though they do not employ that process. 
A list of the 33 sugar producing concerns which we regard as coming under our 
definition of “ sugar factories ” will be found in Appendix IV. We would here 
express our thanks to the factories in India for the readiness with which they 
replied to the questions we sent them. Unfortunately, owing mainly to the 
lack of expert staff on which we comment below, the replies in many cases were 
not as complete as we could have wished, and the limitations imposed on us 
by the character of the information we received will be evident in what follows. 
So far as our information goes, the production from cane alone in 1919-20 of 
all the 18 factories which actually worked on cane in that year was only 23,100 
tons of sugar, or little more than half that of the largest factory in Java in its 
best year and approximately equal to the production of three average factories 
in that island. To obtain this sugar over 337,000 tons of cane were crushed, the 
percentage of sugar to cane being thus only 6.85. The output of the different 
factories varied very greatly. It ranged from about 250 to about 3,350 tons, 
the average being about 1,280 tons. The area of cane which supplies the 186 
factories in Java is less than that in the Punjab which has one factory only, 
and even that is not working. 


304. The only conclusion which can be drawn from the figures we have given 

Shortage of cane supplies the chief heie and in Chaptei XVII is that the 
defect. Indian factories speaking generally are 

both small and inefficient. If there is one cause more than another to which 
both the smallness and the inefficiency can be attributed, it is the difficulty they 
experience in obtaining an adequate supply of cane. In our Chapter on Java 
we have pointed out that the strong position now occupied by the sugar industry 
in that island is very largely due to the possession by the factories of complete 
control over the lands which supply them with cane, and have described in 
detail the system of leases by which that control is secured. With one striking 
exception, that of the East India Distilleries and Factories Company at Nellikup- 
pam, the area of land owned or leased by factories in India is negligible. Time 
and again in (lie course of our enquiries we were assured that, unless some 
method of securing an adequate supply of cane to a factory could be devised, 
thore was no future before the Indian sugar industry, as capital would not be 
attracted to it. New factories are, however, being established, if in small 
numbers, which shows that there is some exaggeration in this statement. On the 
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Other hand, the figures we have obtained of the working of existing factories 
furnish substantial justification for it. 50 per cent, of the factories only crush 
half the cane with which their mills are capable of dealing, 30 per cent, crush 
from two-thirds to three-quarters and the remaining 20 per cent, about four- 
fifths. No factory in India, therefore, works up to its full capacity, the main 
reason being its inability to secure sufficient cane to enable it to do so.. We are 
agreed that no great extension of the factory system is possible so long as these 
unsatisfactory conditions continue ; and we proceed to discuss ways in .which 
they may be remedied, if not entirely obviated. At the risk of dwelling on 
the obvious, we would point out that a factory producing sugar from cane must be 
situated in the midst of the tract which supplies it with raw material. Cotton 
mills and steel works are in the fortunate position of being able to draw on all 
parts of the world for their supplies of raw materials ; but a cane sugar factory is 
dependent on its immediate neighbourhood, not only because cane cannot bo 
transported for long distances without rapid deterioration, but because its 
value is so small in comparison with its bulk that the cost of carriage rapidly 
becomes prohibitive. It follows from this last consideration that the more 
compact the area on which a factory depends for its cane the greater the 
economy in working. It is also of the greatest importance to the efficiency of 
a factory that, even when an adequate supply of cane is available, it should be 
available at the right time. In present conditions the factory frequently has to 
defer to the convenience of the cultivator who refuses to harvest his cane except 
when his other agricultural operations leave him free to do so. The result is 
that much of the cane which is brought in is either unripe or occasionally 
Gverripe. 


305. There is, it need hardly be said, no more satisfactory method by which 
p . , ... the difficulties in which factories find them- 

land b,, purchase or grant selves owm S to their inability to secure an 

adequate supply of cane could be overcome 
than by the purchase by factories of their own land. The possibilities in this 
direction are, however, very limited and it may be said at once that in no part of 
India does tuerc appear any likelihood of factories being able, to purchase any 
large areas of land by direct negotiations with the existing holders. The extreme 
fragmentation of holdings generally throughout India, the multiplicity of inter¬ 
ests in them, the frequent encumbrances on them and the consequent difficulty 
in obtaining a valid title, but above all the reluctance of holders to part with 
their land all present an almost insuperable obstacle to such purchase. Compact 
blocks of land large enough for the purpose of a factory cannot, therefore, be 
obtained in absolute ownership without the assistance of Government, which 
may be given in two ways, either by the grant of Crown waste lands or by com- 
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pulsory acquisition of occupied lands under the Land Acquisition Act, (I of 
1894). The recommendations we have made in Part I of our Report will have 
shown that we are whole-heartedly in favour of the former course. But it is only 
in undeveloped Provinces such as Burma or Assam, and possibly to a small 
extent in tracts under new canals in the Punjab and the United Provinces, that 
waste lands suitable for cane are available. The extent to which such lands are 
available has vet to be investigated and even in the most favourable circum¬ 
stances, the development of the cane industry in such tracts must take time. 
The question which arises, therefore, is whether immediate action should not be 
taken to secure for factories the possession of sufficient suitable land to make 
them less dependent on other sources of supply by putting the provisions of the 
Land Acquisition Act in force on their behalf, cither in the great cane growing 
areas ot the United Provinces, the Punjab or Bihar, or in the Peninsula where 
climatic conditions are specially favourable to the successful cultivation of cane, 
though a variety of causes has prevented its extension on the same scale as in 
sub-tropical India. 

306. We regret that we have been unable to come to a unanimous conclusion 

Compulsory acquisition of cane-land for as ^ le desirability ot the compulsory ac- 
a factory. quisition of land by Government on behalf 

(a) arguments for. of factories desirous of growing their own 

cane. Wo all realise that this, course would provide the surest and speediest 
solution of the difficulties which hamper the Indian sugar industry, and none of 
us has any desires to minimise the weight of the arguments which can be adduced 
in favour of it. The importance of developing the Indian sugar industry in the 
interests both of this country and of the Empire needs no emphasis from us 
We do not deny that, if land were acquired for a factory, it would be put to 
better use than if left to the small cultivator of cane, or that a factory would be 
in an immeasurably stronger position than the small cultivator to adopt better 
varieties of cane, suitable rotations and improved methods of cultivation. It 
would be in a position to carry out drainage schemes or to establish pumping 
installations which are entirely beyond the capacity of the ryot, and would 
use its water supplies to the best advantage and so prevent the water-logging 
which bids fair, if unchecked, to become the curse of the Deccan canals tract. 
Another argument in favour of land acquisition which has been placed before 
us is that it is useless for the community to spend time, thought and money on 
the creation of such organisations as the Sugar Board or Sugar Research Insti¬ 
tute .which we shall shortly propose, if, owing to conservatism, self interest or 
poverty, large or small cultivators and mortgagee lawyers or money lenders are 
to be allowed to interfere to prevent such organisations yielding their full results. 
Tracts under new canals furnish the additional argument that, when Govern¬ 
ment provides a supply of water, it is justified in taking steps to secure that that 
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supply is put to the best use, in order that it may yield the highest possible 
returns to the community which has provided the funds to enable water to be 
given. This would appear to have been one of the main reasons which led to 
the acquisition by the Bombay Government of land on the Pravara canal in the 
Deccan and its subsequent grant on lease to the Belapur Sugar Syndicate for 
the cultivation of cane. We would here mention that, so far as we are aware, 
the Government of Bombay is the only provincial Government which has 
adopted the view that the acquisition of agricultural land for a sugar factory 
satisfies the provisions of Section 40 of the Land Acquisition Act that the 
■acquisition .must be needed for the construction of some work, and that such 
work must be likely to prove useful to the public. 

307. In spite of the weighty arguments in favour of compulsory acquisition 

,, . of land for sugar factories, the majority 

(b) arguments against. 0 , .... 

ot us are opposed to such acquisition, 

even when subject to the safeguards subsequently mentioned, except in the 
special cases we deal with in paragraphs 311-313 and to the limited extent 
we have suggested in our Chapter on Bombay, that is, where it is absolutely 
essential either to prevent further land going out of cultivation owing to 
water-logging or to enable land which has already gone out of cultivation to 
bo reclaimed. In coming to this decision we have not overlooked the recom¬ 
mendation of ihe Indian Industrial Commission that Local Governments should 
acquire land compulsorily on behalf of an industrial concern, if they are 
satisfied— 

(1) that the industry itself will, on reaching a certain stage ot develop¬ 

ment, be in the interest of the general public, 

(2) that there are no reasonable prospects of the industry reaching such 

a stage of development without the acquisition proposed and 

(3) that the proposed acquisition entails as little inconvenience to private 

rights as is possible, consistently with the meeting of the need's 

of the industry. 

It is the view of the majority of us that the first of these conditions only 
is satisfied by the sugar industry. We agree that a development of that industry 
is most desirable in the general public interest ; but we do not agree either that 
there are no reasonable prospects that it will develop without compulsory 
acquisition or that acquisition can be carried out without undue interference 
with private rights. We are, of course, agreed that sugar factories should be 
placed in the same position as other industrial enterprises in regard to land 
required for buildings or for means of transport such as tram lines or light 
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railways ; and, as will be seen below, we would go even further than this in 
advocating a special privilege in respect of land required for demonstration 
and the propagation of sets, and for the construction of wells and pumping 
plant. The acquisition of land merely to ensure an adequate supply of raw 
material stands on quite a different footing. Our colleague Mr. Padshah, whilst 
in favour of compulsory acquisition, is of opinion that it should be used only in the 
last resort when all other means of inducing the cultivator to grow cane have 
failed. The majority of us are strongly opposed to any attempt to force the 
cultivator to grow cane, however distant the threat that he will be dispossessed 
of his land if he refuses to do so. We see no justification for placing cane in a 
different category from any other crop in this respect. The argument that it is 
in the real interest of the cultivator that he should be compelled to grow a crop 
which is so profitable as cane and to cultivate it in the wav which secures 
the highest return and that such compulsion is also desirable.in the best 
interests of the community is, in our opinion, one which can be carried to 
very dangerous lengths. It would undoubtedly be to the advantage of the cul¬ 
tivators of India and of the Empire as a whole, if more long staple cotton were 
grown in this country. Again, the question of the supply of more nitrogenous 
manures is one the solution of which is likely to become of vital importance to 
Indian agriculture. Every argument which has been adduced in favour of the 
compulsory cultivation of cane or the compulsory acquisition of land to enable 
a factory to grow its own supplies may in a few years apply with greater force 
to the cultivation of oil seeds. In short, the logical conclusion of those argu¬ 
ments is that the agricultural production of India would be immeasurably 
increased to the benefit of the country and of the world at large, if all land 
were handed over to be exploited by capitalist enterprise. The truth of this 
proposition is as undeniable as the impossibility of putting it into practical 
application. The majority of us remain convinced that no drastic interference 
with the ordinary laws of supply and demand is called for. We hold the view 
that, given the increased yields of better varieties of cane which should result, if 
the recommendations we have made in Part I are adopted, and.the increased effi¬ 
ciency in the factory to secure which we shall make proposals below, the payment 
)f a fair price for cane, in combination with such measures as the grant of waste 
ands, where they are available, and an extension of the system of leasing land, 
will ensure that sufficient can6 will be forthcoming greatly to reduce, if not 
3 ntirely to obviate, the dependence of India on foreign sources for the bulk 


of her supplies of sugar. 

308. It will be gathered from what has been said above that Mr. Padshah 

,, , , 7 dissents from our conclusions on this head. 

(e) Mr. PMshah’s scheme for compul- 

sory acquisition in the last resort,. In addition to the arguments in favour of 

land acquisition which have already been 
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set forth he urges that the total area under cane in British India, some 2f million' 
acres, is little more than '1 per cent, of the net area cropped and tha t 
it is improbable that more than five per cent, of the existing cane area would, if 
the principle of compulsory land acquisition were accepted, ever come under its 
operation. He does not propose that land should be acquired until every other 
expedient has been tried and failed ; and suggests that any concern which in¬ 
vokes the assistance of Government to obtain land should be compelled to adduce 
evidence that it has first tried all other means of obtaining a satisfactory supply 
of cane, such as the offer of the highest price consistent with economic working 
in consideration of a long lease, or a measure of control over cultivation, or 
the offer of shares in the factory or of participation in its profits. He also 
recommends that, when land is acquired, it should not bo handed over to the 
concern in full ownership, but should be granted to it on a long lease on certain 
conditions, or.e of which would be that the factory should enter into a permanent 
agreement to give the existing cultivators the contract for the supply of cane 
on a scale such as we suggest below, and that the cultivators would not be 
ejected, unless they wilfully failed to fulfil their obligations. He holds that 
under this proposal the only compulsion would be to make the agriculturist see 
his own best interests, and that one interest alone cannot be allowed to prevent 
the full production of a crop, especially when it is of such importance as cane, 
since in a poor country the consequences of shortage of production are not 
limited to a producer negligent of his own real good but constitute a crime 
against an impoverished community. He further strongly supports the 
recommendation of the Industrial Commission that it should be a sine qua non 
that, whenever land is acquired compulsorily, arrangements should be made to 
offer dispossessed cultivators who are not willing to continue as tenants of 
the factory suitable land in exchange. 

309. We cannot help thinking that the safeguards with which Mr. Padshah 

(d) Criticismi of Mr. Padshah’s has been at sucl1 P ains to surround his 
scheme. main proposal will either prove illusory or 

defeat the very object he has in view. That object is to attract capital to Jhe 
organisation of a central sugar factory system in India. It is Mr. Padshah’s 
view, to quote his own words, that the capitalist “ might be deterred from the 
sugar adventure merely by the thought of the appalling task awaiting him ” 
( i.e in' the negotiation of large numbers of agreements with cane growers), 
and that “ unless factories be secure of a regular cane supply, factories would 
be foolish to start business.” It follows that, if Mr. Padshah’s safeguards of 
the local cultivator’s interests are to operate at all, they must come ifito operation 
before the factory has been built. Now the education of the ryot in the benefits 
of establishing a common interest between himself and a capitalist enterprise 
Ii3JSC ?N 
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■witli all the consequences involved of new agricultural methods, increased outlay 
and a complex system of payments for his produce must ho a gradual and 
difficult process even when supplemented hy practical demonstration. How much 
more difficult and tedious a process must it be, then, for a concern whose medium 
of practical demonstration, the factory, is not yet in existence, and which has 
nothing to depend on but verbal exposition and persuasion. If the condition 
that every effort to secure a system of voluntary agreements must have been 
used before compulsory acquisition can be allowed is conscientiously enforced, 
we doubt whether capital will regard the scheme as contributing anything 
material to the solution of the problem of cane supply. If, on the other hand, 
it is not conscientiously enforced, the possibility of an ultimate resort to com¬ 
pulsory acquisition would tend to result in other expedients being tried in half 
hearted fashion and there would be grave danger, with compulsory acquisition 
looming in the distance, of the cultivator being induced to agree to almost any 
terms proposed by the factory in order to ensure continued possession of his 
land. Further, experience has shown that the expedient of providing dis¬ 
possessed cultivators with suitable land is verv difficult to applv in practice, 
partly because suitable land at a reasonable distance from the holdings from 
which they have been ousted is seldom easy to find, and partly because of 
their unwillingness to move to such land even when it is available. We 
understand that it was originally intended to provide the cultivators who were 
dispossessed at Bclapur with other land, but that this was not found practic¬ 
able. We cannot contemplate with equanimity the establishment of factories 
in the midst of an aggrieved and sullen peasantry, which we are convinced 
would be the inevitable outcome, if land were acquired by Government on any 
large scale in order to promote the development of the sugar industry. 

Mr. Craib prefers to express no opinion on the subject of land acquisition 
on the ground that he has been appointed to the Committee as an expert on sugar 
production and that his acquaintance with the conditions under which land is 
held in India is insufficient to justify him in pronouncing upon the desirability 
or^otherwise of compulsory land acquisition. 

310. Before we conclude our discussion of the general question of com¬ 
pulsorily acquiring cane lands for sugar 
(e) The legal position. factories we should, perhaps, make a brief 

reference to the present law on the subject, more especially because Mr. Padshah 
has cited it to impute reactionary ideas to us. We are aware of the ruling in 
what is known as the Ezra judgment that section 40 of Act I of 1894 constitutes 
the Government, as the custodians of the Public interest, the sole judges of the 
two facts mentioned therein, namely whether the land is required for the con¬ 
struction of some work, and whether that work is likely to prove useful to the 
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public. A declaration of a Local Government under section 6 that any 
particular land is needed for a public purpose is therefore final and cannot be 
challenged on the ground that the purpose is not in fact a public ‘!o$4 Yet 
notwithstanding that legally a Local Government is empowered to declare any; 
purpose a public purpose with in', the meaning of the Act, it is surely permissible 
to consider whether a particular declaration thereunder appears equitably to 
fulfil the provisions of the Act. The exercise of a giant’s strength, in shorty 
is not automatically justified by the possession of it. We agree, as we have 
already said, that it is in the public interest that an extensive sugar industry 
should be built up in India. But we are not convinced that the compulsory 
acquisition 1 of agricultural land is “ needed ” within the meaning of the Act, 
if that interest is to be served. Still less are we satisfied that the first 
provision of section 40 which we have already cited is fulfilled, namely that 
the “ acquisition is needed for the construction of some work.” Speaking, 
we admit, purely as laymen, we consider that the raising of a crop of cane 
for delivery to a factory cannot without undue straining of terms be described 
as the construction! of a work ; nor, if in the alternative the factory itself 
be regarded as the work, can the acquisition of cane land to feed it be reason¬ 
ably declared necessary for its construction, when it is clearly needed only for 
its exploitation. 


311. Whilst the majority of us are strongly opposed to any attempt to 

, n. n . .... . .7 compel the cultivator to grow cane for a 

[J) Lumpuhoru acquisition t.o tne . ° 

extent necessary for set supply and de- t&ctory, however disguised the form the 

monstration approved, compulsion may take, we are of opinion 

that there is one direction in which a very limited measure of compulsory land 
acquisition is desirable in order to assist the development of the sugar industry. 
The aim which underlies all our proposals is to secure the co-ordination of 
the interests of the cane grower and of the factory ; and we are agreed that, 
short of any pressure on the cultivator, Government should render all the 
assistance it can in bringing this about. As we have already stated, we hold 
the. view that, if our recommendations are accepted, the sugar industry in 
India should be able to secure adequate supplies of its raw material. But 
we realise that the difficulty of initiating and spreading the improvements in 
the various directions we suggest is very great, and that it will not be com¬ 
pletely overcome by the machinery of the Sugar Board or the expansion of 
the Agricultural Department which we propose, unless the assistance of private 
enterprise is enlisted. We are, therefore, of opinion that, when factories 
are willing to help in carrying on an active propaganda in favour of the 
introduction of better varieties of cane and of improved methods of cultivation, 
they should be given every encouragement to do so. It will, however, be 
obvious that they will be able to do very little, unless they have. so ga g laid 
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under their own control which can servo in the first instance as a source 
of the supply of sets and in the second for the demonstration,' of improved 
methods of cultivation. We would, therefore, recommend that, where 
factories are unable to obtain land for this purpose, small areas should 
be acquired by Government and leased to them on suitable conditions. 
The area required would vary with the size of the factory, but it 
should be large enough to enable the factory to distribute annually to the 
cultivators ini the neighbourhood a supply of sets sufficient to plant a large pro¬ 
portion of the cane it requires. We have emphasised in several of our 
provincial Chapters that a periodic change of varieties is essential, if a high 
standard of production of cane is to be maintained. Government has neither 
the staff nor the resources to enable it to carry out the effective substitution 
of new varieties of cane for old ones over large tracts ; and it becomes, there¬ 
fore, a matter of vital importance that factories should assist in this work. 
They can only do so, if they possess sufficient land under their own control 
to enable them to supplement the work of the Sugar Research Institute and 
its sub-stations by propagating on a large scale new varieties of cane, as they 
are jevolved, and by distributing them on a commercial basis. 

A factory producing 30,000 tons of sugar annually will require, even in 
the most favourable conditions which may be expected in Northern India, an 
area of at least 6,000 acres of cane on which to draw for its supplies. To be in a 
position to provide sets for planting half this area it would need 200 acres. 
As cane would not be grown on the same land more frequently than one year in 
three, this means that a total area of COO acres would be necessary. We do not 
consider it essential that this should be in a compact, block. In fact, the purpose 
we have in view would be more suitably achieved by several small blocks. There 
should be no great difficulty in acquiring 600 acres of land in the large area from 
which a factory on the 10,000 ton scale would draw its supplies, if such land were 
acquired in small blocks of 100 acres each. This is a suitable unit for irrigation 
from a tube well, and we are not in favour of larger blocks than this, because 
suitable distribution of the blocks throughout the factory area will facilitate the 
issue of sets at sowing time and eliminate the risk of damage and deterioration 
involved in transit over long distances. It will also enable them better to servo 
their other purpose, that of demonstrating the advantages of adopting improved 
methods of cultivation. 

312. We do not recommend that the land acquired by Government under this 
. , „ ... , , , , ,, scheme should be Handed over to the fac- 

lc allotted to factories . tonos 111 outright possession. In order to 

ensure that the scheme is worked to the 
greatest advantage of the area in which the factory is situated, some measure 
of control bjr Government over the uses to which the land is put is desirable, 
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and this can best be secured by the grant of a lease, which should be for a short 
term of years only in the first instance. We would not make any discrimination 
between existing factories and those which may be established in future, except 
that the former should be called upon to show that they do not already 
possess the means of carrying on the work we have described above, as well as 
that they are unable to obtain on their own initiative new land for the purpose. 
The facility of obtaining small blocks of land on lease from Government in the 
way suggested would be especially valuable in the case of new factories, as it 
would enable them to test the possibilities of the area in which they proposed to 
operate and to lay the foundations of a supply of better varieties of cane before 
the factory commenced working. It would also afford a means of gaining the 
confidence of the cultivators from the outset. We have no wish to lay down 
hard and fast rules as to the terms on which leases should be granted. Apart 
from the fact that these must vary according to local conditions, we do not con¬ 
sider it desirable that the discretion of the Local Governments should be fettered 
in any way. We would, however, suggest that the following conditions would 
prove suitable in most cases. 

(?) The factory should undertake to plant annually at least one quarter 
of the area leased to it with improved varieties of cane in a mann er 
approved by the Sugar Research Institute. 

(ii) It should undertake to sell sets of such improved varieties to local 
cultivators who are willing to take them at a rate not higher than 
that at which it purchases cane. 

(Hi) In tracts in which canal irrigation does not exist it should undertake 
to instal masonry or tube wells and pumping plant of sufficient 
capacity not only to irrigate the area leased to it but also to provide 
water for an equal area of cultivators ’ cane, such water to he Sold 
at a rate not higher than a maximum rate approved by Government, 

For new factories the further condition would be neeesary that the factory 
should be erected within a specified period. In such a case condition (ii) would 
also need modification, and would merely be that the sets would be sold at a 
rato not above the prevailing rate for sets. 

We have recommended that the lease should be granted for a short term of 
years only in the first instance. If at the end of that period it was found that 
the land had been put to the uses for which it was intended, the lease would of 
course be renewed for another period and would continue to be renewed at 
s uitable intervals, so long as it continued to fulfil its purpose. ;j 
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313. We consider that there is another direction in which every effort should 

be made to enlist the assistance of 

^ Uit n i0n f i° r a faC ‘ factories - and that is in regard to the 
tory willing to mstal wells and pumping • . „ 

plant also approved. improvement of the water supply in the 

tracts in which they operate, as the 
capital necessary for the installation of tube wells and pumping plant is 
seldom to bo found in the villages. If a factory is willing to help in this 
matter, it should, in our opinion 1 , be encouraged to do so, even though it 
may not be desirous of embarking on the experiment of leasing land for 
the purpose of propagating better varieties of cane and demonstrating improved 
methods of cultivation. W e therefore recommend that, if any factory is willing 
to instal wells and pumping plant in the area from which it draws its supplies. 


but is unable to obtain land for the purpose, such areas, each of which would 
not exceed one or two acres in extent, should be acquired and leased to it. 
Whenever wells and plants arc installed on land leased from Government, the 
plant should be of a capacity approved by the Agricultural Department, and 
the factory should undertake to sell water to cultivators at a rate per acre or 


watering not exceeding a maximum rate approved by Government, As the water 
supply would be obtained from land which was the property of Government, 
though leased to a factory, and the maximum rate charged for it would also be 
fixed by Government, the factory should have the same rights in regards to 
distribution and recovery of charges as are at present possessed by Government 
in regard to water supplied from a Government irrigation source. 


314. We feel convinced that the scheme we have outlined above would bring 
(i) Justification of the Committee's factories and cane growers into much 
tthemes. closer relations than exist at present to the 

mutual advantage of both. Whether even it satisfies the provisions of the exist¬ 
ing law to which we have drawn attention in paragraph 310 is a matter for 
lawyers to decide; but the direct public interest which each branch of the scheme 
is designed to serve and the need of acquisition therefor are, we think 
obvious ; and it is not unreasonable to describe the constitution of set and de¬ 
monstration 'farms and of tube-well plants as constructions of works in the 
sense of section 40 of the Land Acquisition Act. Ours is differentiated from 
Mr. Padshah’s scheme not only by the fact that the extent to which the principle 
of compulsory acquisition may be applied is definitely and narrowly restricted 
but also in the main object which it is designed to serve. That object is to confer 
direct and immediate benefit specially on the local cultivators of cane by the 
provision of centres for the distribution of improved sets and irrigation water 
and the dissemination of improved agricultural methods. We consider our¬ 
selves justified in requiring them to contribute a fraction of their land in pur¬ 
suance of that object. TJnder Mr. Padshah’s scheme, on the other hand, the 
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small section of the local community on whom such a special contribution is 
levied would be required to make it without the guarantee of any compensatory 
benefit other than to share equally with the rest of the community (on whom 
no levy has been made) in a possible reduction of Indian sugar prices which 
the construction or extension of the factory may be presumed to promote. 

315. The possibilities of grants of waste land to factories being limited and 

Possibilities of a system of leases. compulsory acquisition, except to the 

limited extent recognised in the foregoing 
paragraphs, having been ruled out of consideration by the majority of us, we 
have to discuss the practicability of other methods of securing adequate supplies 
of cane to the factories. An expedient which has so far been singularly neglected 
in,India is that of leasing large blocks of land. It is by leases alone that the 
factories • in Java obtain the control of their supplies, as none of them is 
owned by natives of the island and no one who is not a native of Java can 
acquire land in absolute ownership. We are aware that many difficulties would 
bn met in introducing a system of leases in India which are not encountered in 
Java, where the system is in reality a survival from the days when compulsory 
cultivation of cane was enforced and has, therefore, a long tradition behind it 
which has made it a comparatively easy matter for the factories to obtain all the 
land they require on lease. The communal spirit which exists in the villages in 
Java to a far greater extent than it does in most parts of India has also been of 
the greatest assistance to the factories in this respect. But in spite of the supe¬ 
rior advantages which are possessed by the Java factories, we recommend a trial 
of the system in India, and do so with all the gireater confidence in that it has 
already been adopted with signal success in one instance, that of the East India 
Distilleries and Factories Company at Nellikuppam. We see no reason why it 
should not be worked with equal success elsewhere. The argument that the 
smallness of holdings and the number of leases into which a factory would have' 
to enter would prove an insuperable obstacle does not impress us. The factory 
at Nellikuppam leases land from about 700 holders and is proposing greatly to 
increase the number. Holdings are no larger and interests in land no less 
complex in the neighbourhood of Nellikuppam than they are in most other part? 
of Tndia. Even in Oudh, where there are very few tenants with occupancy 
rights, we do not consider that it should be impossible to make satisfactory 
arrangements with both landlords and tenants without derogating from such 
rights as are possessed by the latter. We strongly recommend that, whenever a 
fact.orv wishes to embark on the experiment of leasing land and desires Govern¬ 
ment help in the matter, the services of a Government officer not lower in rank 
than a Deputy Collector should be placed at its disposal to assist it in making the 
necessary arrangements. It would, of course, have to be made clear that the 
employment of such an officer in no way involved any measure of compulsion 
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and that his services were being utilised as much in the interests of the culti¬ 
vator as of the factory and with the object of ensuring that the terms offered 
were fully understood by the cultivators. In order to prevent any suspicion of 
compulsion we are inclined to think that it would be better if the officer were 
paid by Government and not by the factory. The expenditure involved would 
be small in comparison with the advantages to the community which would 
result from the development on the right lines of such an important industry. 
Whether the factory should lease the land f/wasi-permanently, i.e., whether it 
should retain continuous possession for the period of the lease, is a matter of 
detail ; but we are of opinion that it would probably be advantageous if the land 
were handed back to the cultivators for the period for which it is not required 
for cane, i.e., for two years out of three or three out of four according to the 
rotation adopted. The improved methods of cultivation and the higher manuring 
which would be given by the factory should have a marked effect in increasing 
the yields of the crops rotated with cane. This effect should greatly impress not 
only the cultivator who leased the land but also other cultivators in the neigh¬ 
bourhood and should lead to a speedy extension of the system by ocular demon¬ 
stration of its advantages. 


316. Another method of securing an adequate supply of cane which has yet 

to be tried in India is that of giving the 
Allotment of shares ana distribution v ± • , , . 

, cultivator a direct interest m the resulte 

of profits to cane growers. ' 

obtained by the factory either by the grant 


of shares or by participation in' the profits. We are glad to see that the possibi¬ 
lities in this direction are being recognised in the prospectus of a factory which is 
in process of establishment in the Deccan canal area. We understand that a 


block of 5,000 shares of Rs. 100 each in the company, the capital of which is Rs. 30 
lakhs, was reserved for the growers of cane in the tract on which the factory will 
draw for its supplies and that these have been taken up. According to the 
published prospectus, when the company earns profits which enable it to pay 
more than 10 per cent, dividend, the amount of such profits set aside for dividend 
shall, after 10 per cent, has been paid, be divided into four equal parts of which 
one shall be divided amongst the cane-growing shareholders in the proportion of 
the cane supplied by them to the total tonnage of cane supplied to the company 
including any cane which may be grown by the company itself. The remaining 
three parts and the balance, if any, of the fourth part are divided amongst all 
shareholders including the cane-growers who hold shares. The realisation of 
the common interest of the factory and the cane grower involved in this arrange¬ 
ment marks, in our opinion, a step in advance. It will, however, be evident 
that the principle of reserving shares in a factory for the growers who supply it 
with cane is only applicable to new factories and even then only where cane is 
grown by comparatively large holders who have capital to invest. It is specially 
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suited to the Deccan canal tracts, where cane is grown in larger blocks than it is 
elsewhere in Bombay, to parts of Bihar and the United Provinces, where there 
are large holders who can put fairly extensive areas under cane, and possibly 
also to Burma, where the cultivator is more versed in the ways of business 
than he is in India proper. Failing the adoption of the scale for the purchase 
of cane we suggest below, we should like to see a great extension of 
the svstem of participation in profits, and would recommend that a definite 
proportion of these profits should be set aside for distribution not only to cane 
growing shareholders but to all cane growers supplying the factory in pro¬ 
portion to the quantity of cane supplied and with reference also to its quality. 

317. We have now by successive stages arrived at the crucial problem of the 

factory industry, which is to discover 
Payment, for cane on a slitliiiy .scn'e. some way by which, when it is not 

(a) The Louinana ami Cuba systems. possible to secure adequate supplies of 

cane by grants of waste land or by leases, 
the rvot may be induced to dispose of his cane to the factory. Hitherto matters 
have worked in a vicious circle. Put briefly, the position is that, the more 
efficient the factory, the higher the price it can afford to pay for its cane. The 
majority of Indian factories have in the past been regrettably inefficient and have 
not, therefore, been able to pay a price for cane high enough to induce the grower 
to part with it in preference to turning it into gur. Our object has been 
to devise a scaie which shall prove equally satisfactory both to the factory and 
the grower ; and in deciding oil such a scale we have been greatly influenced 
by the system in force in Cuba and Louisiana where a large proportion of the 
cane grown is purchased by the factories from planters and independent culti¬ 
vators. The system of payment in both countries is based on two factors, the 
prevailing price for sugar and the amount of sugar obtained by the factory from 
the cane. In Louisiana the basis of the sliding scale on! which payment is made 
to the cultivator is the average price of yellow, clarified sugar on the Louisiana 
Sugar Exchange for the week of delivery. A rate per ton of cane is agreed on 
by the factory and the grower which varies from 80 cents to one dollar per ton 
and is apparently fixed on the basis of the quality of the cane which has been 
found by experience to be produced by the grower or throughout his district and 
of the results which the factory has obtained from such cane in previous years. 
To give a concrete example : if the rate agreed upon were 90 cents per short ton 
(of 2,000 pounds) of cane, and the price of fine yellow sugar on the Louisiana 
Sugar Exchange were quoted in a given week at lour cents per pound, the grower 
would receive 90 x 4 cents, or 3.60 dollars, per ton for his cane delivered in that 
week. Rates of 80, 85, 90 and 95 cents and one dollar per ton of cane are given, 
but in recent years 90 cents appears to have been the most usual rate. In this 
case therefore, the grower receives for every ton (of 2,000 pounds) of cane the 
L3ISQ 
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current market price of 90 lbs. of fine yellow sugar. In 1913 the average 
production of sugar in Louisiana factories was 143.26 lbs. of sugar from on* 
toft of cane, the highest recovery being 182.93 lbs. and the lowest 114.46 
lbs. It will thus be seen that in Louisiana the price paid for cane is some¬ 
what in excess of half the price of the sugar obtained from it. 


In Cuba the method of payment universally adopted is to give the grower 
either a percentage of the sugar obtained from the cane he supplies or its 
equivalent in money. From 41 to 71 tons of sugar or its monetary equivalent 
paid for every 100 tons of cane delivered, the amount varying according to the 
l^cal conditions. Cultivators who grow cane on land belonging to the factory or 
who have received advances from it are naturally paid at a lower rate than 
those who grow cane on their own land and bear all the risks involved in doing 
sp. Payment is made twice monthly, the price adopted for sugar being that at 
Hab.dna or other port for the preceding fortnight. The average price paid for 
,J>y factoiiess in Cuba may be taken as the monetary equivalent of 6 tons 
of for every 100 tons of cane. As the extraction obtained by Cuban 

factor^ is 12 tons of sugar for every 100 tons of cane, it follows that in Cuba 
the price paid for cane is one half the price of the sugar obtained from it. 


318. We have given considerable thought to this most important question, 
■ //i c / , ,, _ and see no reason whv a svstem which has 

M* 1 * recommended- for adoption bu , . „ . ' . * , ‘ 1WS 

Indio^ factories. woiked so well m Cuba and Louisiana 

should not work equally well in Tndia. A 
sliding scale of pay men! has, in our opinion, very much to commend it. It enables 
the grower and manufacturer to share alike in the increased profits which may 
result from a rise in the price of sugar and it ensures that both parties are 
equally affected by a fall. It tends directly to promote efficient factory working, 
as without efficiency the factory will be unable to pay the price which will secure 
it adequate supplies of cane, and the more efficient the factory the less per unit 
of finished product will be tne cost rf its raw material. On the whole, wo 
consider that a sliding scale based on a price per ton of cane equal to one half 
that of each ton of sugar produced from it is suitable for Indian conditions, 
though, as we suggest below, if any modification is called for, it should be 
m the direction of greater liberality. We now proceed to discuss the manner 
m which it would work in India ; and, to make this part of our argument clearer, 
we attach a chart (Plate No. 25) showing the price per maund of cane which 
would be paid on the scale we propose in the following three cases 


(1) that of an inefficient factory which only recovers 5 tons of sugar 
from 100 tons of cane, 
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(2) that of a factory working with moderate efficiency and recovering 

7.5 tons of sugar from 100 tons of cane. This is somewhat above the 
average returned by existing factories in India, 

(3) that of a really efficient factory which recovers 9.5 tons of sugar 

from 100 tons of cane. 

As the competition of gur is such an important factor in considering the 
question of payment for cane, we have also shown in the chart the gross gur 
value of cane per maund and the corresponding prices of gur. By “ gross gur 
valqe of cane per maund ” we mean the price the cultivator would get for 
his cane, if he converted it into gur and obtained 9 maunds of gur from every 
100 maunds of cane, which is tire ratio of gur to cane we have adopted through' 
out. 


(c) 
practice. 


319. In discussing the applicability of this sliding scale to India we have first 

„ ,, , ,, , . to see how it would work if adopted by 

How the system would work 


tn 


existing factories or in existing cane tracts. 
Nearly all the present factories are locat¬ 
ed in Upper India, and if the scale is found suitable for adoption by them, 
it should' obviously prove still more suitable for factories which may be establish¬ 
ed in any part of India in the future, as these would be in a position to profit by 
the mistakes of their predecessors. It has always to be remembered that in 
this country two markets exist for the produce of cane, the gur market and the 
sugar market. In the gur market, which is confined entirely to India, prices 
are determined mainly by the seasonal variations in the cane crop, but partly 
by the quality of the gur. Except for the sugar manufactured by khandsaries, 
which has a small artificial market of its own in which prices are determined 
almost entirely by the strength of caste prejudice or sentimental considerations, 
the sugar market is a world market in which the prices are ruled by the outturn' 
and cost of production in competing countries. The most important of such 
countries for India is Java. No examination of the sliding scale we suggest 
would be of any value if it neglected the consideration that the factory is not the 
only outlet the cultivator has for the disposal of his cane. He can always work 
it up into gur, if he is not satisfied with the price which is offered him by the 
factory. In the discussion which follows we have throughout adopted pre-war 
conditions as the only satisfactory basis for dealing with questions of costs 
and prices, since their constant fluctuation during the period of th® war and after 
render any comparisons based on figures subsequent to 1913 of extremely .doubt¬ 
ful value. 
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320. In the great cane-growing tracts of Upper India two qualities of gur are 

produced. That manufactured in the 
(tj in tract» where high-class eatUg Mecrut Divisiou 0 f Agra, in parts of Oudh 
gur is manufactured. . 

and in the North-West Frontier Province 

is of specially good quality and is used entirely for eating. That manufactured 
throughout the rest of Upper India is, generally speaking, of inferior quality and 
in Gorakhpur and Bihar is largely sold to refineries. Factories in Upper India, 
therefore, will fall into two quite different categories in regard to the purchase 
of cane according to the class of gur manufactured in the locality from which they 
draw their supplies. In 1913, the last complete pre-war year, in the main tract 
in which high class eating gur is the staple product, namely, the Meerut tract, 
the price of gur was Rs. 5.05 per maund. If we assume, as we have done 
throughout, that the outturn of gur is 9 per cent, on cane, this is equivalent to 
a price of 7.27 almas per maund of cane, in other words, the cultivator who 
converted his cane into gur and sold it to the local merchant was getting 7.27 
annas per maund for that cane. The price of factory sugar in this tract for the 
same year is not directly ascertainable, as it comprises no factories of its own and 
the officially recorded statistics we have felt bound to discard for reasons which 
we shall elaborate in Chapter XXU (paragraph 366). The price may, however, 
be fairly assumed to correspond closely with the actual price at which sugar was 
sold f.o.r. from the Bihar factories enhanced by the actual railway freight from 
the factory area to the Meerut tract. This is justified by the fact that the price 
realised by the Bihar factories is itself regulated by the price of foreign sugar 
landed at Calcutta, so that the Meerut price calculated ip the manner we have 
adopted corresponds not only with the Bihar price (^-factory but with the 
Calcutta price of imported sugar. The average price realised for their sugar 
by a group of Bihar factories throughout, the year 1913 was Rs. 8.40. The 
railway freight from Muzaffarpur to Meerut was 10 annas 4 pies per maund, 
so that the Meerut price may be taken as Rs. 9.05. The question which has to 
be decided is what rate the factory obtaining this price for sugar could afford 
to pay for its cane. With an extraction of 7.5 parts of sugar per 100 of cane, 
which, as we have pointed out, is rather above that of the average Indian 
factory, it would pay 5.43 aquas per maund of cane, if payment were made on 
our sliding scale. . A really efficient factory obtaining 9.5 parts of sugar per 
100 of cane would, under the same scale, have been able to pay 6.88 annas per 
maund for its cane. Factories of both standards, therefore, would have been 
paying less than the gur value of the cane in that year, the less efficient 1.84 
annas less and the more efficient 0.39 of an anna less, and would, in our opinion, 
stand no chance of obtaining more than an insignificant supply of cane. We 
were frequently informed that the cultivator is anxious to be rid of the trouble of 
converting his cane into gur and would be quite willing to dispose of it to a 



THE SUGAR FACTORY AND ITS RAW MATERIAL. 


309 


factory, if he could be certain of getting the same price for it. As we have just 
shown, that assurance cannot in fact be given under all conditions ; but, even 
if it could, we are somewhat doubtful whether the statement is true of the tract 
under discussion. The limited experience available seems to indicate that the 
cultivator will not sell his cane to the factory for the equivalent of the price he 
obtains for it in the shape of gur. The tract is relatively well provided with 
bullock power, and the fact that it costs him labour and trouble to make gur 
of his crop does not appeal to him strongly, as no actual outlay of money appears 
to him to be involved. It is not easy to estimate the addition which must be 
made to the gur price to induce him to sell his cane. Our colleague Mr. Clarke, 
who has great experience of the United Provinces, places it at from 2 to 
3 annas a innund. In other words, the factory would have to depend for its 
profits on the pyce of sugar being maintained at a level which cannot with 
confidence be anticipated. Our conclusion, therefore, is that no factory depend¬ 
ing for its supplies on the purchase of cane in the open market could establish 
itself with any prospect of success in a tract in which high class gur is manu¬ 
factured, so long as the pre-war ratio between the price of such gur and of 
factory sugar is maintained 


321. The position is quite different in those parts of Upper India 
, ...... where much of the gur turned out is 

quality i, manufactured. ot interior quality and commands' a 

much lower price. In the Gorakhpur 
division of the United Provinces and in North Bihar, which are the only 
tracts where the tactory industry is established on a scale which merits 
consideration, the price of gur is low not only on account of its inferior quality 
but also on account of the distance from large markets. The production is in 
excess of local demands and much of if. is sold to refineries. The price of 
refining gur ruling in these tracts in 1913 as given us by a group of factories, (for 
we must again reject the official returns) was Rs. 2.59 per maund, which is 
equivalent to a gur value for cane of 3.73 annas per maund. It must be borne 
in mind that in this tract during two-thirds of the season the gur produced is 
ot this low quality. If we assume as before an extraction of 7.5 per cent of 
sugar on cane, the price of cane on the sliding scale we propose would have 
been 5.04 annas per maund, even though the price of sugar was as low as Rs. 8.4 


per nrtiuwl, as we have already said it was in this tract in 1913. Had the effi¬ 
ciency of the factories been such that they were able to obtain 9.5 per. cent, of 
sugar on cane, they would have been able to pay 6.38 annas per maund for cane. 
We are compelled to the conclusion that the difficulties in regard to supplies 
of cane of which we heard so much during our tour in Bihar have been almost 
entirely due to the fact that an inadequate price has been offered for it, and 
that the factories have looked for their profits rather to maintaining a low price 
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for cane than to increasing their own efficiency and securing the co-operation of 
the cultivator. We are glad to he able to state that this bids fair to be rectified. 
Two of the most important factories in Bihar are now purchasing cane on a 
sliding scale much on the lines we suggest ; but at present the operation of the 
scale is confined to the cane grown on estates, and the factories do not deal 
directly with individual cultivators The introduction of the system has already 
had a marked effect on the development of the cultivation of cane in the neigh¬ 
bourhood of the factories, and an extension of it is under contemplation by other 
factories under the same managing agency. 

To sum up this part of the discussion : in the great cane-growing tracts of 
Upper India the scale we suggest, viz., a price for cane which is equal to half 
the price of the sugar manufactured from it, should, even if prices returned to 
pfe-war levels, prove amply sufficient to secure an adequate supply of cane 
except in tracts where high.class gur is manufactured. In the south the compe¬ 
tition of other crops such as paddy is a more important factor than it is in the 
north : but, as far as the competition of gur is concerned, there is nothing to 
prevent the successful establishment of really efficient factories. 


322. We have stated above that we consider the suggested scale a suitable 

(d) Need of a minimum price. ono ’ CVC11 if tho P ric0 of sll S ar ^ to its 

pre-war level. The further question arises 
whether it would still be applicable, if prices fell below that level. In Chapter 
I we have pointed out that the average cost to the cultivator of growing the 
thin indigenous canes of I. pper India may be taken at 5 to 6 annas a maund. 
Tn these circumstances we are of opinion that G annas per maund of cane should 
be the minimum price to be paid to the cultivator, whatever the price of sugar. 
This means that a factory with an extraction of 9.5 per cent, would still have 
to pay 6 annas per maund for cane, even though the price of sugar fell below 
Rs. 7-14-4 per maund, and, factories with an extraction of 8.5 and 7.5 per cent, 
only, even though it fell below Rs. 8-13-2 and Rs. 10 per maund respectively. 
The risk of loss from the payment'of this minimum price in a particular year 
is one which, in our opinion, should legitimately be undertaken by capital in view 
of the very substantial benefits which would result from an assured supply of 
cane in all years. * 


323. Whilst the sliding scale we propose above gives the cultivator a direct 

interest in the working of the factorv, that 
fej Possible variations of the scheme interest w0ll]d not> in aU probability, be 

considered. so a pp ar0J1 ^ kj m as ^ wou i d be if the 

sliding scale wire combined with a bonus system. An alternative to the sliding 
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scale which has, in our opinion, much to recommend it would be an initial pay¬ 
ment, amounting, for example, to 40 per cent, of the price of the sugar manu¬ 
factured from the cane, plus a bonus at the end of the season. The precise 
amount of such a bonus would bo a matter for decision in each individual case ; 
but it should, together with the original payment, be at least equal to the price 
the cultivator would receive under the half price scale we have proposed in 
paragraph 318. No bonus would, of course, be earned unless half the price of 
the sugar produced from the cane was above 6 annas. 

As will be seen from his Supplementary Note, Mr. Padshah proposes a slid¬ 
ing scale which is more liberal than that we have suggested. This scale is 
explained in detail in section VI of that Note and is shown in the form of a graph 
in Plate No. 26 in comparison with the Committee’s scale as worked out for a 
factory extracting 8.5 parts of sugar per 100 of cane. Our object has been to 
work out a scale which shall ensure an adequate supply of cane to the factory. 
We consider that the scale we propose should have this effect and that we are 
not justified in going beyond it, especially as, if greater liberality in any indi¬ 
vidual case is considered desirable, this can be secured by the payment of a 
more generous bonus under the alternative system. 

324. It will, we trust, be sufficiently clear that, whilst we propose that all fac¬ 
tories should pay for their cane on a uni¬ 
fy J Periodical announcements of sugar form scale, viz., at a price which would be 
prices and yields tequued. equal to half that of the sugar manufac¬ 

tured from it, this does not mean that all 
factories would be paying the same price for their cane. A factory extracting 
i.x> tons of sugar from each 100 tons of cane would pay less than one extracting 
9.o tons. The cultivator would soon realise the difference in the rates paid 
by factories of different efficiency, and this should act as an incentive to the 
factory to increase its efficiency, especially in tracts in which the cultivator has 
a choice of more than one factory to which to dispose of his cane. There are two 
essentials to the success of the scheme we propose. The first is an authoritative 
statement of the prices of sugar ruling during the period for which settlements 
are made. We consider that monthly settlements would be sufficient and suggest 
that the Director of Statistics should issue immediately after the close of each 
month a statement showing the average wholesale price of white sugar manu¬ 
factured in India prevailing in the principal markets during the preceding 
month. The price paid by the factory for cane would then be based on the price 
of sugar ruling in the nearest market for which figures were given by the 
Director of Statistics. The second essential to the success of our scheme is 
publicity. We recommend that factories which adopt the scheme should permit 
their books to be examined by some outside officer, who might be an officer of the 
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Revenue Department of not lower standing than a Deputy Collector, who would 
certify that payment for cane had been made on the basis of the sugar manu¬ 
factured from it. No technical knowledge would be required for this examina¬ 
tion ; and all that would be necessary would be a comparison of the record of 
stocks of sugar in the factory and of despatches from it with the record of the 
amoimt of cane crushed. We make this recommendation, not because we doubt 
that any factory adopting the scheme would fail to fulfil its obligations under 
it, but because the assurance of au independent authority would remove any 
suspicion which might be lurking in the minds of the cultivators that it was being 
worked to their disadvantage. 


325. There is one defect in the scheme which should be mentioned. It is that 

a cultivator who brought in his cane early 

(g) Modifications of the scale re^n ed . ^ season in order to meet the conve- 

to meet special cases. # . 

nienee of the factory would be paid for it 

at a lower rate than if he brought it in later owing to the lower percentage of 

sucrose that would be obtained from it. This defect could, however, be easily 

overcome by making payment throughout the season at the rate of extraction 

for the previous season or at a rather lower figure. If it were found at the 

end of the season that the rate of extraction had been higher than the figure 

adopted, the balance due to the cultivators could then be distributed in pro- 

oortion to the cane supplied by them. 

In distributing this balance the difference in the fibre content of indigenous 
canes and of exotic varieties should, in our opinion, be recognised. According 
to the evidence we received, the fibre content of most indigenous canes may be 
placed at Id to 18 per cent, whilst we estimate that of Paunda and other thick 
and medium varieties at about 12 per cent. A factory working on indigenous 
canes and paying for them on a sliding scale in proportion to the quantity of 
sugar extracted from them could thus pay more for thick canes owing to the 
better extraction obtained from them by the same mills. We attach a chart 
(Plate No. 27) showing the relative values of canes of high and low fibre content 
respectively, and we suggest the use of these values by factories purchasing small 
quantities of thick canes, as we consider that the payment of an additional price 
for such cane would prove a valuable incentive to an extension of its cultivation. 


326. A question which may be asked is, whether factories which pay for cane 

on the scale we propose will still be able 
" ° 0mr,m ° n "M-tand the competition of imported 
sugar. We have no doubt whatever that, 
given the increased efficiency on which we have laid so much stress, they will 
have no difficulty in doing so ; but the question is one into which so many factors 
enter that wc are not in a position to give detailed facts and figures in support 
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of our conclusion. An examination of the chart, however, (Plate No. 3) which 
we reproduce as the frontispiece of our Report may assist in its elucidation. 
The chart shows the price at which the great sugar producing countries of the 
world were able in 1913 to land each maund of sugar they produced in the country 
which was their most important customer. This.in the case of Louisiana, Porto 
Rico, Hawaii and Cuba was the United States, and in that of Java was India. 
The main items in this pri.ee were cost of cane and cost of manufacture ; but 
where the country of consumption differed from the country of production 
ocean freight, and in some cases duty, had to be added to these. The chart is 
exceedingly instructive. It shows that Indian factories in tracts in which the 
competition of high class eating gnr had not to be faced were paying less for 
the cane required to make a maund of sugar than the factories in Louisiana, 
Porto Rico and Hawaii ; and that the cost of manufacture of sugar in India was 
greater than in any other cane sugar producing country in the world. The 
chart also •shows the extent to which in the pre-war period the cost of sugar pro¬ 
duced in India exceeded that of Java sugar landed in India. Notwithstanding 
this difference, factories in Tndia jvere not'only able to exist but also to make a 
profit, the reason being partly that the price of Java sugar when sold in India 
was not determined by the cost of production In Java plus freight and duty, but 
by the price of sugar in other sugar producing countries, and partly that rail¬ 
way freights afforded a considerable measure of protection to sugar of local 
manufacture in up country markets. Since 1913 the doubling of the duty and 
the great increase in ocean and railway freights have, in spite of the enhanced 
railway freight on cane, greatly strengthened the position of Indian factories 
relative to those of Java. The great lesson which is to be drawn from the chart 
is that, it Indian factories are to hold their own against foreign competition, 
they can only do so by reducing the cost of manufacture. 


327. We are convinced that payment for cane on the sliding scale we have 

» MM. h M factories co,M pro- P ro P oscd ‘han anything else 

flably asrist local cane-grower*. remove the difficulties experienced by 

' factories in India in securing an adequate 

supply of raw material. For a season or two its working might be beyond the 
understanding of the cultivator ; but the greatly enhanced price for his cane 
he would receive under it would quickly convince him of its superiority to any 
other method of payment. There are various ways in which factories can sup¬ 
plement it to great advantage. The relation between the factory and the cane 
grower is at present almost entirely one of buyer and seller only, and the svstem 
of advances adopted by most factories hardly tends to obscure this fact/ Our 
aim throughout has been to secure that community of interest between the 
factory and tho cane-grower which has hitherto been so conspicuouslv lacking in 
L3ISC ' * 



$14 


THE ST7GAJ$ FACTORY AND ITS RAW MATERIAL, 

tHe Indian sugar industry. It is lor this reason that we have recommended that 
factories should be placed in a position to acquire land on lease for propagating 
sets, for demonstration of improved methods of cultivation and for installing 
tube wells and pumping plant. If actories adopt this scheme, they will require 
agricultural officers to carry it out, and we trust that the Sugar School the 
establishment of which we propose will provide them. It will be obvious that, 
if the leased land is to serve its purpose, the work of the agricultural officers 
cannot be confined to it, and that their advice and assistance should be freely 
placed at the disposal of all cane-growers who supply the factory with cane. We 
think that factories would do well to allow their agricultural officers as far as 
possible to assist all cane growers in the locality, not merely those who already 
sell tlieir cane to the factory, as every cane-grower would be a potential seller 
to the factory. In fact we would go so far as to say that, even where factories 
have no land of their own, they would find the employment of an agricultural 
officer to advise and assist cane-growers in the tract from which they draw their 
supplies a profitable investment. Such an officer would be of great'assistance in 
regulating the supply of cane to the’factory according to ripeness, a matter 
which at present is in many cases dealt with in very haphazard fashion. 

Another way in which the' factory can assist the cultivator is in securing 
a supply of concentrated manures. Factories are in a very much better position 
than the cultivator to obtain these at cheap rates, and they would lose nothing 
by disposing of them at cost price. They could also render assistance of the 
same character in obtaining improved agricultural implements. 


328. Although we are whole-heartedly in favour of sugar factories making it 

. , .. their constant aim to concentrate their 

Hallways as a means of supplementing 

cane supplies. cane aroas as much as Possible, we cannot 

, fa) Possibilities of new projects. bllt aclniit tha ? this f . S an ideal which can ' 

not always or immediately be realised, and 

that the speedier means of transport which railways afford may contribute 
materially to the solution of the factory’s problem of supply. Statistics fur¬ 
nished us showed that the incidence per maund per mile of th'e freight rates on 


cane in the main factory area of Forth Bihar, which is served by a metre gauge 
system, the Bengal and North-Western Bailway, was equivalent to less than one- 


ninth of the corresponding rate of cart hire ; so that, when full allowance has 
been made for the extra cost of loading and unloading as well as of bringing the 
cane to the railway line, there is clearlv much scope for the economic use of rail 
transport, provided expeditious despatch is secured. While, therefore, we re¬ 
cognise that cane traffic, which is seasonal and somewhat difficult to handle and 
the carriage of which is over comparatively short leads, can hardly by itself 
justify the construction of a public railway line, we would strongly endorse the 
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representations which were made to us by several witnesses that a great impetus 
would be given to cane cultivation and the factory industry in certain localities, 
if railway communications were opened up. We have drawn attention in Chap¬ 
ter IV to the possibilities created in North Bihar by the presence of a large 
number of European planters in a position to undertake intensive cultivation of 
remunerative crops whose interest in cane as a promising substitute for indigo 
has already been awakened. A considerable traffic both in cane and other pro¬ 
duce is, therefore, to be anticipated, if projects which, wo understand, have al¬ 
ready been put before the Railway authorities are carried out for a loop line 
across the southern part ol the Darbhanga district from Laheria Serai to Hasan- 
pur Road, and a branch line in the Champaran district from Chakia on the 
Muzaffarpur-Narkatiaganj railway through Rajpur to Kurnoul. Schemes for 
the linking up of the same railway, whether from Chakia or Sagauli junction, 
with the branch line from Chupra to Mashrak are said to be held up by the 
difficulty and expense of bridging the intervening (fandak river ; but another line 
which would be free from this objection and which would tap several large 
estates is a branch from Motihavi or Jiudhara, several miles north-west of 
Chakia, to Chatia Barharwa ; and we trust that its possibilities will be investi¬ 
gated. 

Outside Bihar perhaps the most promising area for development from this 
point of view is the Gorakhpur district of the United Provinces, the cane area of 
which has in recent years varied between 120,000 and 145,000 acres. Project 
reports and estimates were received in 1016 by the Bengal and North-Western 
Railway for a line north from Captainganj through Maharajganj to the Nepal, 
frontier at Thunthibari (41 miles), for a line from Maharajganj to Pharenda on 
the Gorakhpur-Gonda loop railway and thence north to Nautanwa (25 miles) 
and for a lino connecting Captainganj with Tahsil Dcoria on the Goraklipur- 
Saran railway (32 miles). All three lines would traverse important cane tracts 
and we trust that their consideration, which was deferred during the war, will 
now be undertaken. Even more important than any of these, however, for the 
increased production of sugar is a line running from the western end of the 
Gorakhpur-Saran railway down to the Gogra and connecting up with the small 
branch line from Bhajtni Junction at Barllaj Bazar, its present rail-head and 
an important centre of the indigenous refining industry. Another important 
project the survey of which has already been sanctioned is that-for a loop line 
from Nalbari or Tihu on the Parbatipur-Gaubati branch of the Eastern Bengal 
Railway to Tangla on the Rangia Tangla extension. The line would traverse 
a part of the Kamrup district of Assam in which large concessions have been 
taken up for the cultivation of sugarcane, jute and other crops by three well- 
known Calcutta firms. All the above lines would be of the metre gauge. 
Besides these there are two narrow gaugS projects the execution of 
which would be of benefit to the sugar industry. That for a 24 feet gauge 
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line from Berliampur on the Bengal Nagpur Railway to Russelkonda in 
the Ganjam district of Madras has been under consideration for some time, 
and its construction by the District Board is now.contemplated. The line would 
pass close to the Aska sugar factory and would help to open up a district with 
great agricultural possibilities. The scheme for an extension of the Dhond-Bara- 
mati Railway for some eight miles through Malegaon to Pandara in the Poona 
district of Bombay, a survey of which has just‘been sanctioned, would serve an 
area commanded by the Nira canals in which proposals are already on foot for the 
erection of a sugar factory. Needless to say, therefore, we should be glad to see 
both projects carried out in the near future. 

329. Wc need hardly point out that with a commodity like cane, the 

deterioration of which sets in early 
(b) Improvements on existing lines. and proceeds rapidly, promptitude in 

delivery is a fundamental necessity. 
Pick up stations should, therefore, be provided at as many convenient 
points as possible and every effort should be made to comply punctually 
with requisitions for trucks It is equally important that the trucks provided 
should be properly adapted for the carrying of cane. We understand that, no 
doubt owing to the exigencies of the war. covered steel wagons have frequently 
been used to carry cane in recent years. Not only arc such wagons inconvenient 
for the loading and unloading of cane but the high temperatures which arc gene¬ 
rated in them, particularly as the cane harvesting season advances, directly 
hasten the fermentation of the juice. Open trucks with low sides are best suited 
for employment on this traffic. 

330. An alternative to the public railways as a means of transport which is 

(<■) Light railways and tramways. hi-gelv lesoited to in Java, Cuba and 

other sugar producing countries is the 
system of light railways or tramways privately owned by the central factory. 
It is natural that this system should find its greatest scope where sugar is grown 
on large estates which alike secure the concentration essential to economic work¬ 
ing and reduce or eliminate the necessity for acquiring rights of property or of 
way over the lands of others. In th,e undeveloped tracts of India where large 
grants for sugar cultivation and manufacture are still obtainable it is obvious 
that a net work of light-track railways will equally be required ; but even out¬ 
side these special areas we think that there already exists, and will as the in¬ 
dustry develops exist to an increasing degree, an opening for the use of light 
railways and tramways to convey cane from the field to the factory. Much will 
depend on the success which attends the various measures we have proposed with 
a view to the concentration of the areas of supply ; but the provision of means 
of transport which will relieve (he cane grower of the trouble of carting his crop 
to the factory will itself tend to promote concentration. .Whether it will be 
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practicable to combine with the quasi-permanent main tracks temporary 
and easily movable feeder lines right up to the cane fields along which 
the trucks would, as in Java, be man-handled or drawn by bullocks to 
the main system is a question which only detailed experience of each 
locality can decide. Outside private estates, however, there is no doubt 
that the main tracks for such systems will usually have to be laid along 
the berms of the public roads, and we trust that the provincial and 
district authorities will so far recognise their obligations to co-operate 
in promoting the local production of sugar as to accord a sympathetic 
hearing to such proposals. We would include also the railway authorities in 
this appeal. An instance was brought to our notice in Southern India in which 
the efforts of a sugar factory to develop a light railway system were impeded 
by the refusal of a .public railway to allow' a level crossing to be laid across 
its own line ; and while we realise that the safety of the travelling public must 
remain the paramount consideration, we cannot but feel that efficient safemiards 
might have been devised which would have enabled the factory’s scheme to be 
carried through without essential security being jeopardised, more particular!} 

as railways are already familiar with the measures necessary for the control 
ol road traffic in similar circumstances. 

331. Another point on which we regret that we have been unable to come to a 
Licencing of factories. unanimous conclusion is that of the desir- 

ability of licensing factories. In Java no 
new sugar factory can be orccte 1 without a license from Government. This con¬ 
dition, it is important to note, has not, however, been imposed in the interests 
of the factory, but in order to prevent an undue extension of cane cultivation 
at the expense of food crops. The arguments in favour of'a system of licensing 
factories in India are of an entirely different order. It has boon, represented 
to us that, no matter how great the extent to which tin? position of factories in 
regard to supplies of cane is strengthened, capital for the development of the 
sugar industry will still not be attracted to those parts of the country in which 
cane is grown on an extensive scale, but in which waste lands are not available, 
or in which it is not possible to lease land. It is in these parts that an extension 
of the cane industry is specially desirable ; but new factories will not be estab¬ 
lished in them, it is argued, as in present conditions there will be no certainty 
that they may not have to face the competition of more powerful concerns and be 
squeezed out of existence. Two of our members also, for reasons which they 
have given in separate notes, advocate a system of licensing factories. The 
majority of us, whilst admitting that there is much force in their arguments, 
are not in favour of such a drastic interference with the freedom of the industry 
as a system of licensing would involve. We are of opinion that an efficient fac¬ 
tory paying for cane on the scale we propose and entering into the close relation¬ 
ship with the cultivators which would be possible under the scheme we KaVa 
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recommended for the acquisition of small blocks of land for propagation of sets, 
demonstration purposes or improvement of water supply would have no reason 
to fear that another factory would establish itself in the same locality. We 
would remark in passing that the facilities for obtaining land on lease from 
Government which we have proposed would naturally not be given to a factory 
proposing to establish itself in an area in which a factory was already working 
successfully and paying an adequate price for cane ; but we do not consider it 
desirable that the fear of competition should be entirely removed. The essen¬ 
tial factor in the sliding scale we propose is that, the higher the extraction, 
the higher the price the cultivator gets for his cane. It is suggested that this 
advantage could be secured to the cultivator even under a system of licenses by 
means of a stipulation that the factory’s percentage of sugar on cane must not 
fall below a minimum figure ; but we foresee serious difficulties in giving effect 
to this suggestion. The percentage of sugar extracted depends on a number of 
factors besides the efficiency of its manufacture. The fibre content of each 
variety of cane received, the purity of its juice, the degree of ripeness, the means 
and length of transport and the vicissitudes of the season all have their direct 
influence on the results obtainable, as the statistical records of the Java industry 
bear ample testimony ; and when a reasonable margin has been provided for all 
these circumstances the minimum limit of extraction would be worthless as a pro¬ 
tection to the cane grower. Increased efficiency in the factory and closer re¬ 
lations with the cultivator are, in our opinion, far better weapons against intru¬ 
ders than a system of licenses. We would again repeat that India with a cane 
area of 2j million acres has only 22 factories working entirely or mainly 
on cane against 186 in Java with a cane area of about 400,000 acres. Even with 
the limitations imposed by the existence of the gur market, these figures show 
that it is stating the position very mildly to say that the number of factories 
could be greatly increased before any necessity arose for them to encroach 
upon each other’s supplies. 

332. We have dealt at considerable length with the obstacles to the efficient 

working of Indian factories which are pre- 

Effect of shortage of cane supplies on sen ted by the inadequacy of their supplies 
length of factory season. e , . , , 

7 of cane, and have suggested various ways 

in which these can be overcome. We have given figures which show how far the 
supplies of cane fall short of the'capacity of the factories. It only remains to 
add on this head that this shortage is reflected in the length of the working 
season. In Java a sugar factory works on an average for 126 days. In India 
the period varies in length from 60 to 1.15 days, but is seldom more than 100 
days. It need hardly be pointed out that, the shorter the working season, the 
heavier the overhead charges and the greater the difficulty of securing economic 
Svorking. Even those factories which work for more than 100 days have often 
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to stop owing to irregular supplies, with a consequent increase both in expenses 
and in sugar losses. 


Summary of Conclusions and Recommendations. 

(1) The smallness and inefficiency of Indian factories are mainly attribut¬ 
able to their difficulties in obtaining adequate supplies of cane. 

(2) No factory works up to its full capacity, and half of them crush tmly 
half the cane their mills could deal with. 

(.5) The problem is to concentrate the area on which the factory drains for 
its cane and to ensure supplies at the right time. 

(4) There is little likelihood of factories solving this problem by purchase 
of compact blocks from existing landholder 

(5) The grant by Government of Crown ivaste lands to factories is strongly 
recommended ; but the opportunities for development on those lines are restrict¬ 
ed to the undeveloped Provinces and occasional waste areas coming under the 
command of new canals. 

(fj) Compulsory acquisition by Government of cane lands for factories 
would afford the speediest solution of the problem and weighty arguments can 
be urged in support of it 

(7) Except in certain special and restricted cases, however, the majority of 
he Committee are opposed to such compulsory acquisition as being dangerous 
in principle and unnecessary in practice. 

(8) Their objection to Mr. Padshah’s scheme for compulsory acquisition in 
the last resort and subject to certain safeguards is that the' safeguards would 1 
either nullify the scheme or themselves prove illusory. 

(9) It is at least doubtful whether compulsory acquisition for such a pur¬ 
pose is contemplated by the existing law. 

(10) In so far as this is necessary, however, in order to enlist the co-opera¬ 
tion of factories in effecting improvements in cane cultivation, compulsory acqui¬ 
sition of small blocks is recommended for use as centres of demonstration mid 
improved set supply 

(11) The limit of area might be so much as is required to provide sets for 
half the cane the factory can crush , or, alloiving for rotations', 600 acres in all, 
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preferably in several blocks of not more than 100 acres each, for a factory pro-, 
ducing 10,000 tons of sugar a year. 

(12) These blocks should be leased to the factory by Government for short 
terms subject to specific conditions of local public service. 

(13) Plots of one or two acres each shoidd also be acquired, when necessary, 
and leased to a factory which undertakes to instal tube wells and pumping plant 
of an approved capacity for the supply o] irrigation water to cane growers. 

v 'ill) Greater efforts should be made by factories to obtain cane lands on 
lease ; and Government should be prepared Ho assist factories by lending the 
services of one of its officers to explain the terms offered. 

(15) The Java system of handing the land back to the lessor in intermediate 
years between two crops of cane is recommended for trial. 

(Id) Cane supplies might be increased by the grant to cane growers of 
shares or of a participation in the profits of the factory. 

(17) The great need is, however, an aaequate scale of payment for cane. 

(is) A sliding scale based on a price for cane equal to one half the price of 
the sugar produced from it is recorim ended. 

(19) In considering how this scale would work in practice it must always 
be remembered that the cane-cultivator has in gur an alternative outlet for his 
produce. 

(20) In the tracts where the best eating gur is made the price under this 
scale could not always be counted on to be as high as, the corresponding gur 
value of the cane ; and■ these are not promising areas for sugar factories so long 
as the pre-war ratio between the prices of such gur and factory sugar is main¬ 
tained. 

(21) In tracts where most of the gur made is of inferior quality the price 
paid tinder the sliding scale should always be well above the gur value of the 
cane. 

(22) The scale should be subject to a minimum price for cane of 6 annas per 
matind. 

* (23) An alternative system worth trying is an initial payment on a somewhat . 

more moderate scale combined with a bonus at the end of the season equivalent 
to not less than the' difference between the initial payment and the amount,due 
under (he half sugar value scale.. > 
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(24) To enable monthly settlements to be made under the scale proposed, the 
Director of Statistics should issue monthly a statement of the average whole¬ 
sale price in the principal markets of white sugar manufactured in India. 

(25) Factories should also allow their books to be examined to enable an 
independent assurance to be given that their payments for cane have been duly 
based on the sliding scale. 

(2C) Payment should be made on g more liberal scale for canes of low fibre 
content. 

(27) A comparison of the costs of producing sugar 'in India with the costs 
in other countries shows that it is in respect of cost of manufacture rather them 
cost of cane that Indian factories have to fear foreign competition. 

(3S) A factory should also assist local cane cultivators with the advice 
of its agricultural officer and, even if it has no cane land of its own, should em¬ 
ploy such, an officer for this purpose. 

(29) In view of the difficulties of concentrating the factory’s area of supply f 
raihvays can contribute materially to solve the supply problem. 

(30) There are several projects lor new lines in North Bihar the execution 
of which would be of great benefit to the factory industry there. 

(31) Other schemes that shoidd be proceeded with are for branch lines er 
extensions in Gorakhpur (United Provinces), Kamrup (Assam), Ganjam (Mad¬ 
ras) and Poona (Bombay). 

(32) On existing lines the chief need is a prompt service of open trucks with 
low sides. 

' (33) With the development of the industry there will be a growing need for 
privately owned light railways to convey cane to the factory ; and the authoru 
ties controlling existing roads and railways shoidd as far as possible afford the 
necessary facilities. 

(34) The licensing of factories by Government is not recommended, as no 
efficient factory paying full value for cane and entering into close relations with 
its cultivators need fear competition ; while the possibility of competition is. a 
laluablc stimulus to efficiency. 


2Q 





CHAPTER XX. 


THE MANUFACTURE OF SUGAR. 


833. There is iio respect in which Indian sugar factories compare more 

unfavourably with those in other countries 
e an mg oftiecane. than in their methods of handling cane as 

it comes in. In all the other great cane producing countries of the world 
mechanical means of dealing with cane are almost universally adopted. Not 
only do these save labour but they ensure that constant and even supply of 
cane to the mills which is essential, if a high figure of extraction is to be 
maintained. In Iudia, on the other hand, the most prominent features of the 
factory yard are the number of hands employed and the confusion, especially 
in the neighbourhood of the cane carrier, which is caused by the 
movement of full and empty carts. Except in the few factories in which cane 
is brought on railway trucks into the factory yard and alongside the carrier, 
to which the cane is invariably removed by hand labour, the usual procedure 
is for the bullock cart after weighment to discharge its load at the spot which 
is considered most convenient and then to return to the scale in order that 
its tare may be ascertained. As carts almost always come in very irregularly, 
cane has to be stored in order to keep the mills supplied. In consequence 
it often deteriorates before it can be crushed, and the deterioration 
affects all the subsequent operations in the factory. We would mention 
that one factory we inspected has a system of “ cutting orders ” with the object 
of eliminating this difficulty. The successful working of this system requires 
much closer co-operation between the cultivators and the factory than usually 
obtains. We have made recommendations which will, we trust, bring about 
a great improvement in this respect, and have suggested that, if factories had 
an. agricultural officer of their own, it should be possible to make arrangements 
that cane would only be brought in as it can be used. In every factory so far 
established in India the mills are fed by hand labour, a duty which such labqur 
can never be depended upon to perform satisfactorily. Even the best milling 
plant will not give good results, if it is only fed intermittently. In Cuba, where 
the milling capacity of the factories is especially large, the cane trucks, the 
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capacity of which is twenty tons, are fitted with hinged sides. The trucks are 
run on to a tipping platform alongside a hopper or a specially constricted, 
conveyor, and are then tilted by means of a hydraulic ram until they are emptied. 
In this way three men can discharge 60 tons of cane in an hour, whilst in an 
Indian factory 24 men cannot unload more than 15 tons of cane on. to the aartfieir> 
in the same time. In Java, where the cane tracks are smaller than those in Guba> 
and hold from six t© eight tons of cane only, they are ran alongside the: carrier, 
the contents are hoisted bodily from them' by means of an electric crane and 
deposited on a sloping platform and from this the canes are fed to the carrier 
by a rake which is worked mechanically. This method requires metre labour 
than that adopted in Cuba, but is equally efficient in securing a regular supply 
of cane to the mill. As the bulk of the cane in India must continue to be<brought, 
in to the factories on bullock Carts, the contents of which it should be possible: 
for a crane to hoist on to the carrier without difficulty, and as the capacity! of. 
the mills is comparatively small, the Java system of dealing with cane is in 
every way more suited to Indian conditions than that in use in Cuba; aadrwe, 
consider that a marked increase in efficiency would result, if it were adopted in 
this country. 


334. As a general rule, the mills in use in Indian factories are of old design. 

.... In no factory that we visited did themilline 

lhe milling. s 

plant consist of more than eleven rollers 
in all, and one iactory had only a crusher and one three-roller mill. The milling: 
plant in most factories consisted of a crusher and two three-roller mills. Fre¬ 
quently each mill is operated by a separate engine, which makes it almost: 
impossible to maintain the uniform peripheral speed which is essential to high 
extraction. Another disadvantage wh,ich arises, if each mill is worked by its 
own engine, is that steam is used uneconomieallv and that the Costs of working 
are correspondingly high. The juice pans in the majority of Indian factories 
are shallow, and several men or boys are, therefore, employed to keep the juice 
flowing and are compelled to work in difficult and awkward positions in order 
to do so. Hand labour is invariably employed to prevent the strainers through 
which the juice passes on leaving the pans from clogging by removing dirt and 
fine megasse from them. This operation is thus far less cleanly than it would 
be, if mechanical strainers were used. 


Though the principle that multiple crushing is necessary to secure a high 
extraction of tho juice in cane is beyond dispute, opinions differ greatly as y to 
the number of mills necessary and the way in which they should be arranged to 
give the best results. It is, however, now generally recognised that the thorough 
breaking up of the cane before it reaches the first mill is of great importance; 
as it not only ensures the most effective use of maceration from the outset 
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but also allows the number of mills to be reduced, thereby effecting a great 
saving in capital cost and the use of power. In Hawaii the cane is broken up by 
means of a shredder, whilst in Cuba double crushers are used for the purpose. 
We consider that in India, where the bulk of the cane produced has a percentage 
of fibre which is as - high as 16 to 18, the most efficient plant would probably 
consist of two crushers in front of a train of three three-roller mills, or 13 
rollers'in all. Under this arrangement there would be two macerations, the 
juice from the third mill being used for maceration after the first mill and water 
being used after the second mill. Another arrangement which would probably 
be found equally satisfactory would be a crusher in front of a train of four threes 
roller mills, or 14 rollers in all. Under this arrangement there would be three 
macerations, water being applied after the third mill, the juice from: the fourth 
mifi: being used after the second mill and the juice from the third mill after, the 
first mill. Whichever method is adopted, the juice pans should have sloping 
sides so as to make them self-cleansing, and mechanical juice strainers should be 
Used both to save labour and to ensure cleanliness. 

335. Before passing on to consider the question of improvements in the 

Fuel consumption. mg ‘ AT house > we should mention the great 

variations in the amount of fuel used. In 
a well organised factory the megasse should be sufficient to raise the steam re¬ 
quired to carry out all the factory operations, but only one of the factories in 
Uidia from which we received returns has found this possible. All other factories 
had to supplement the supply of megasse by the purchase of fuel. One factory 
purchased a weight of fuel amounting only to 0.67 per cent, of the cane crushed, 
whilst another only used 2.3 per cent, and a third 3.3 per cent. Excluding three 
factories whose high fuel consumption was due to abnormal causes and a fourth 
which employed the diffusion process and is, therefore, not comparable, the rest 
used from 4 to 6-2 per cent. The average for all factories except the 
four already excluded was 4.31 per cent, on cane crushed and 63 per cent, on 
sugar produced. Of the total weight of fuel consumed 48 per cent., was wood 
and 52 per cent. coal. The cost of the fuel required constituted, ’ therefore, a 
serious item in the total manufacturing charges and a great handicap to Indian 
factories as compared with factories in other parts of the world which are able to 
work on their supply of megasse alone. The most, important factor in this 
question is undoubtedly a regular supply of cane. Where this is secured, and the 
megasse is still unable to furnish all the fuel required, a careful examination of 
the causes of thie shortage should be carried out at once> 


.-356. As a rule,, the factoiios m India, are well equipped with machinery for 

The sugar house. making sugar, but the arrangement is 

frequently faulty. In many plants the 
machinery is not well balanced. One part of it has a greater capacity than 
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another, which results in low efficiency and diminished output. The processes of 
juice clarification arc the same as are in use in other countries. These are :— 
ordinary defecation solely by the use of lime, sulphitation, when both sulphur 
and lime are employed, and carbonatation. The cost of production by these 
three processes increases in the order in which they have been stated and tho 
quality of sugar produced improves in the same order. In other words, the 
carbonatation process is the most expensive both to instal and to work, but 
gives the best quality of sugar. The yield of sugar, given equally efficient 
scientific control, is approximately the same by all three processes. It 
is a matter of individual choice which of them should be adopted and 
a decision in the matter w r ould be influenced by several considerations into 
which it is unnecessary to enter ; but whenever the object is the manu¬ 
facture of white sugar, we consider on the whole that the sulphitation 
process is the more suitable for India on the grounds of economy in 
installing and working and the small difference in the quality of sugar produced 
as compared with the more expensive carbonatation process. The defects of the 
sugar houses in India do not lie so much in the machinery as in the control which 
is exercised over it. As we have already remarked, the lack of this control was 
obviously revealed by the returns sent us, the incompleteness of which made it 
difficult for us to come to definite conclusions as to thje results which Indian 
factories were obtaining in comparison with those of other countries. We have 
assumed that cane in India contains on an average 12 per cent, of sugar. If it 
were dealt with in a thoroughly efficient factory, it would be possible to obtain 
9.5 per cent, of marketable sugar from it. From cane with the same sugar 
content factories in Java recover 9.75 per cent, of marketable sugar against an 
average of 6.85 per cent, in Indian factories, the best of which obtain less than 8 
per cent. There is thus a difference of almost 3 per cent, between the results 
obtained by factories in India and in Java. We should have liked to make a 
detailed investigation into the causes of this great difference in the interests of 
individual factories; but this has been impossible, partly because the time at our 
disposal has not permitted, but mainly because none of the factories keep 
complete chemical or analytical records. We should perhaps mention that the 
members of our Committee who have technical experience were able in several 
cases to make suggestions for improvement in the course of their inspection of 
factories, some of which have already been acted upon. In the sugar house the 
main losses of sucrose occur in the filter mud and in tho molasses, though there 
are also large losses from pilfering. The boiling capacity of the pans and the 
cooling.space in the crystallisers are sometimes insufficient, and the yields of 
sugar a^e consequently further reduced. If workers are careless and supervi¬ 
sion is not strict, there are also some losses from fermentation and some from 
entrainment, that is, from the boiling over of the pans into, the water used for 
condensation. As regards losses in the filter mud, we observed that 
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cases this was thrown away, although it contained a percentage of sugar which 
justified further treatment. As regards losses in molasses, it need hardly be 
pointed out that the sugar in molasses is not really lost ; hut that, if the percent¬ 
age of molasses to sugar is high, this means that a larger proportion of an 
inferior product is being turned out than is necessary. An efficient factory 
should produce not more than 2.5 to 3 per cent, of molasses from cane as 
compared with 9.5 per cent, of sugar. Most Indian factories turn out a much 
higher percentage of molasses than' this. According to the returns we have 
received, only one produced less than 3 parts of molasses per 100 parts of cane ; 
five produced between 3 and 4 parts, six between 4 and 5 parts and six more 
than 5 parts. We saw evidence of excessive acidity and fermentation in some, 
of the factories we visited, resulting in undue inversion. 

337. Whilst a very great improvement in the efficiency of factories in India 
The first essential more efficient chemi- can undoubtedly be secured by the intro- 
cal control. duetion of mechanical appliances for deal¬ 

ing with cane and juice, by the replacement of old mills by modern crushing plant 
and by improvements in the balance and arrangement of machinery, the principal 
need of almost all existing factories is for better supervision and above all for 
more chemical control. In Java, Cuba, Hawaii and other important sugar pro¬ 
ducing countries the management of a factory can immediately discover the cause 
of bad work by an examination of the daily record; but this is not possible in India 
where, as long as most factories have either no chemist at all or chemists with 
insufficient training and experience, they will continue to work largely in the 
dark. Though it is desirable that the manager of a factory should have some 
knowledge of chemistry and engineering, this is not absolutely essential, pro¬ 
vided he has administrative ability. What is essential is that every factory 
should, in addition to the manager and a fully qualified engineer, have a highly 
trained chemist with practical as well as analytical experience who should see 
that, proper records and analyses are kept of the cane which enters the factory, 
the megasse, the juices, the mgissecuites, the filter mud, the various molasses, 
etc. The analyses must be complete, as, if only partial analyses are kept, losses 
cannot be traced. A proper balance of sucrose and glucose should also be kept. 
These items and their weight should be ascertained both for the cane entering 
the factory and also for th)e sugar and molasses going out of it, as well as for 
the megasse and filter mud. The difference, if any, between the sucrose and 
glucose in the cane, and‘that in the sugar, molasses, megasse and filter mud will 
represent losses ‘unaccounted for.’ If chemical control is efficient, these should be 
small. If they are large, immediate investigation to discover the cause is called 
for. A serious increase in glucose will point to the fact that undue inversion 
and fermentation are taking place. We find that the glucose in the molasses 
f .some factories is only ten times that in the juice * ? whereas in others working 
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% the same process ft is 22 or 23 times. These big variations reveal an unsatis¬ 
factory state of affairs which would be avoided, if proper chemical eottrol were 
exercised. 

We give in Appendix V in tabular form the records which we consider it 
desirable for a factory to maintain. They are based on returns which' are 
actually made by factories in Cuba, and they represent, in our opinion, the essen¬ 
tials fOr intelligent factory supervision. 


338. Although as a result of the absence of mechanical appliances for 
The st con l essential greatfr economy in dealing with cane and juice the disparity 

labour. between the number of hands employed in 

Indian factories and in other parts of the world is especially marked in the milling 
department, it is also very noticeable in other branches of the factory operations. 
The returns we have examined on this point show that only one factory employs 
on an average less than one hand for each 100 tons of cane dealt with during the 
season. The majority employ from one to three hands to each 100 tons of cane, 
though in a few cases the proportion is much higher than this. The modem 
factory in St. Kitts in the West Indies employs less than one hand to every 200 
tons of cane worked up during the season. It employs only a little more than 
400 hands to deal with 1,000 tons of cane a day ; whilst some Indian factories 
employ as many hands or more to crush no more than from one-fourth to one-half 
of that amount. Even allowing for the comparative inefficiency and also th‘e 
cheapness of Indian labour, it will, therefore, be seen that there is considerable 
scope for reduction of labour costs in India by the introduction of labour saving 
appliances and also by more systematic control. 

339. We would add that in 1915, 1916 and 1919 the canes worked on by the 


Java results which should he emulated. 


factories in Java had a sugar content 
which approximated very closely to that 


of Indian, canes. For the three years mentioned it was 11.63, 12.32 and 12.38 
respectively, an average of 12.11 per cent, against the average of 12 per cent, 
we have assumed for India. The purity of the raw juice in the same years aver¬ 
aged only 83.4 per cent, and of the clarified juice 85 per cent. The yield of 
sugar on cane was nevertheless 9.85 per cent, and of molasses 3.08 per cent. It 
should be the aim of Indian factories to get as near these results as possible from 
cane with similar sugar content and purity; and it is with the object of enabling 
them to secure the adequate chemical and engineering control which more than 
anything else will help them to do so, that we make the recommendations in regard 
to sugar schools which will be found in Chapter XXV below. 


340. We have so far dealt 
The Itsdian gur refineries, 


only with factories which Vmrk entirely or mainly 
osi oane. It will, of course, be understood 
thaft our recommendations in regard to 
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factory control and the maintenance of chemical and analytical records apply 
with equal force to refineries, especially to those whioh manufacture sugar from 
gur. We have already mentioned that there are only ten refineries in India 
working on gur alone which can be regarded as “ factories ” as we have under¬ 
stood the term. Most of them arc very small and the largest is only able to 
handle about 30 tons of gur a day. Their raw material is as a rule gur which 
cannot be sold for consumption as such; and it is not, therefore, surprising that 
the sugar they manufacture is of low quality. It is usually of a pale yellow 
colour With a polarisation of 97 to 981. The hands employed are few in number 
compared with a cane factory, and vary between 125 and 250. The results 
obtained by the refineries in North India are specially poor. The average 
recovery of the seven largest of them is only 42.1 parts of pale yellow sugar and 
414 parts of molasses from 100 parts of gur. The losses, which consist of water 
and impurities removed from the gur, are thus 164 per cent. The refineries in 
Southern India, which mainly handle gur made from Palmyra juice, do consider¬ 
ably better than this. Their recoveries average about 52£ per cent, of sugar and 
36 per cent, of molasses, and tlieir losses are thus 111 per cent. It will be 
obvious from these figures that the very high percentage of molasses obtained 
and the heavy' losses incurred place refineries in a very disadvantageous position 
as compared with factories working directly on cane. Some improvement in that 
position would undoubtedly result, if they could obtain a better raw material, 
such as muscovado sugar or even a higher quality of gur. But, as we have 
already indicated, the results obtained by a refinery must always, owing to the 
character of its raw material, compare so unfavourably with those obtained by 
an efficient factory which can command adequate supplies of cane, that no pro¬ 
posals for the development of the gur refining industry would be justified. 


341. We realise that many of our conclusions are to some extent speculative 

and controversial. This was inevitable in 

i ? j • i\. /’ " indus- v ’ iew 0 f y ie nature 0 f the problem which 

try particularly in Upper Jn/ha. 1 

confronted us. Had that problem been 
merely that of increasing the quantity and improving the quality of the supply of 
material to an already flourishing industry, it would have been a comparatively 
simple one in the solution of which we should have had the benefit of a larg<e 
body of expert evidence. But we have been entrusted with the task of examining 
the possibilities of establishing the industry itself; for India cannot be'said to 
possess an organised sugar industry. Tn such an enquiry there is obvious room 
for divergence of opinion. We have endeavoured to devise a scale of payment 
for cane which wall prove fair both to the cultivator and the factory. We are 
convinced that, unless some such scale as we have proposed is adopted, it is 
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Unlikely that adequate supplies of cane will he forthcoming. We admit, how 1 - 
Hver, that experience alone can decide whether in the conditions of Upper India 
(Wliere, as we have pointed out in Chapter I, the high average yields 'Gf 
Hawaii and Java cannot become the general rule, such supplies will be forth¬ 
coming from areas sufficiently concentrated to make a factory crushing 1;OO0 
tons of cane daily a commercial proposition. Ouf expert members consider 
tyhiS the lowest economic limit in present day conditions when the capital required 
to start a new factory is several times that required before the war. Experience 
Alone can decide also whether, if there- is a heavy fall in the price of sugar, thb 
scale we propose might not prove too heavy a burden on the factory in Upper 
India. In Part I of our Report we have shown that, even in the tropical parts 
pf India in which climatic conditions are specially favourable for cane growing, 
there is little hope of a factory industry on an appreciable scale outside thie 
Deccan canals tract, Assam and Burma. Expansion in the Deccan canals tract 
depends on the-rate at which additional irrigation facilities are provided, whilst 
jn Assam and Burma it depends on the solution of the labour problem and the 
pate at which the general development of those Provinces proceeds. In any case, 
it.does not appear probable that the addition to the sugar supplies of India from 
th|ese three sources in the near future will be appreciable in comparison with 
•the imports. If, therefore, the problem before us, which is that of rendering 
India self-supporting in the matter of sugar supplies, is to be solved, it is obvious 
'that that part of the country in which two-thirds of the cane is grown on three- 
fourths of the total cane area and most of the sugar at present manufactured is 
produced must contribute to its solution. We-cannot too often repeat that the 
crux of the factory problem is to secure an adequate supply of cane in concentrat¬ 
ed areas. There are two ways in which this can be done. The first is by a greater 
Outturn of cane from the present acreage, and the second is by a greater area of 
Cane in the immediate neighbourhood of the factory. We have made recommenda¬ 
tions in Part I of our Report the object of which is to secure the former; but we 
realise that the dissemination of the agricultural improvements we have suggest¬ 
ed must be a slow process. In regard to the latter we have been unable to recom- 
hiend such measures as compulsory land acquisition, immediate or ultimate, but 
have proposed various expedients for bringing about such relations between the 
factories and the cultivators as should, in our opinion, secure the former the 

f iupplies of cane they require. Should these expedients prove successful, as we 
rust they will, we consider that the prospects of the establishment of a flourishing 
factory industry in Upper India are distinctly hopeful. The best evidence in 
support of our views is to be found in the existence of factories in Upper India 
which w r ere making profits notwithstanding the low efficiency' on which we have 
commented and th'e low price of sugar which prevailed before the war. Factories 
in India, more especially in Upper India, may have to be content with a smaller 
margin of profit than in Java or Cuba $ but we see no reason why that margin 
L3IB£ 2B 
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should not be ipore than ample to attract capital to the industry, even allowing 
fpT the handicap . under which new factories will start, .owing to the -greatly 
increased capital required per ton of sugar produced. It is, however, desirable, 
if not .essential, that capital should be shown the way. - If this is not done, rt 
■is very probable that it will not be prepared to make the undoubted effort: that 
■will be required in applying our recommendations to the great cane growing 
tracts of India, the fringe of which only, namely the .extreme east of the United 
Provinces and the adjacent part of North Bihar, has bo far been exploited,; apd 
will follow the line of least resistance in seeking openings in Burma and Assam. 

342. For these reasons we recommend that a factory should be established by 
A 'Gorentn.cnt pioneer factory reco'm- Government in .a part of Upper India iii 
Wpf tiled for Lpptr India. which cane is extensively grown, hut which 

is at present untouched by the factory industry. The exact location of such 'a 
factory is a matter which would require careful investigation; hut we would sug¬ 
gest that a suitable site for it might he found in the Karnal or Rohtak district bf 
the Punjab. Although the methods adopted by the factory both in relation' to thih 
cultivation of cane and the manufacture of sugar would serve as a model to ail 
'factories in India and Burma, its more immediate object would be to demonstrate 
the possibilities of the factory industry in the cane growing tracts of Uppefr 
India. It would, therefore, obviously he advantageous, if the factory were estab¬ 
lished almost on the boundary line between the two greatest cane growing 
Provinces of India, as it would be, if it were in either the Karnal or the Rohtak 
district. The two districts together have an area of about .80,000 acres under 
oane, most of which is under the Western Jumna Canal; and though, as we have 
stated in Chapter V, we consider that the cane area directly under, that eanal 
lias, in all probability, reached its limit, there are possibilities of extension under 
tube wells, especially if tho project for the provision of electric power from the 
falls in the Sutlej river eventuates. Additional reasons for suggesting this 
tract as a suitable one for a Government factory are that there is as yet no factory 
worthy of the name in thle Punjab and that, as would appear from the Reports 
of the Punjab Agricultural Department, the possibilities of establishing a Govern¬ 
ment central factory in the Rohtak District have been under consideration for 
some time past. Samalkha and Sonepat in this tract have been mentioned as 
passible sites for such a factory, in view of the facts that there are some 30,000 
acres under cane in the Sonepat and Panipat tahsils and that the soil is gopd and 
canal water and means of transport are available. 


343. Tv e submit an estimate of the cost of a factory crushing 1,000 tons of 

(a) Estimate of cost and return on cane daily o\ er a season of 100 days, r Ihi$, 
capital outlay. for reasons we have already given, we con¬ 

sider should he the minimum size of the factory. We also submit an estimate 
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of the probable return with sugar a't Rs. 20 and Rs. 12 per maund ; whereas the 
price at the time of writing (the end of October, 1920) is Its. 31 r per riiaund for 
1 readv ; en<rn?' in Calcutta. 


Capital cost. 

Its. 

Cost, of factory f.o.b. . 

35,00,000 

40 per cent, additional for freight, erection, etc. . 

14,00,000 

Cpet pf tramways, offices, houses for staff, etc. , 

i 

7,00,000 

Total 

56,00,000 

Add working capital . 

3,00,000 

Grand total 

59,00,000 


Balance sheet iviih sugar at Rs. 20 per maund. 


Expenditure. 


Rccoipta. 



Its. 


Its. 

ICO,000 tons (nr 2,72"’,000 jnaunds) of 
cane at half (ho t&Iuo of the sugar 
produced from it with S 5 per cont. 
extraction. 

23,12,OCO 

8,300 tons (or 231,2)0 maunds) of 
sugar at Its. 20 per maund. 

46,24,000' 

Manufacturing charges on 231,210 
'nl&uads of. sugar at Its. 3 per maund. 

"Depreciation at 5 per cent, on a capital 
coat of 11s. 5G lakhs. 

C,93,0 01 

2,80,000 

3,000 tons at 3 per cent, on qanc (or 
81,000 maunds) of molasses at Its. 

3 per maund. 

2,1(4,800 

Total 

32.S5.G00 

Total 

48,08,800 
• -n 


Leaving a net profit of Rs. 15,83,200 or 26.83 per cont. on a total capital ep^t 
of Rs. 59 lakhs. , 

Ralance sheet with sugar at Rs. 12 per maund . . 


Expenditure. 

■----- ‘ » — -*i*><T* 

Receipts. 

l60,000 tons Af k;ano at half the value 
of tho sygar produced from it. 

t 

Its. 

13,87,200 

8,500 tons of 
mau nd. 

sugar at Rs. 12, per 

Rs. 

27,71,400 

Miiruf actufing charges 

Depreciation at'6 per cout.'tn. a capital 
*#st of R», 06 lakhs. 

6,93,600 

2,80,000 

3,000 tons of 
per maund. 

molasses at Rs. 1*12 

1,42,800 

Total 

23,60,800 


Total .... 

29,17,200 
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Leaving a net profit of Es. 5,56,400, or 9.43 per cent, on a total capital cost 
of Rs. 59 lakhs. 

It need hardly be said that this balance' sheet, though based on the best 
information we have available, can only be regarded as a tentative one. In the 
most favourable circumstances about two years must elapse before the factory 
can be erected. Conditions are changing so rapidly that an estimate framed in 
the light of those which exist today may then require material modification. Our 
estimate of the capital cost of the factory is based on a quotation for £350,000 
drawn up in September and received in October, 1920 within a few days of the 
completion of our Report. The price quoted in January last for a factory of 
the same size was £220,000 only. Had the price of the factory remained at this 
figure, the returns on the capital cost would have been 38.68 and 14.8 per cent, 
respectively, the allowance for freight, etc., being placed at 50 per cent, of the 
cost of the factory plant instead of 40. The very great increase in the f.o.b. 
cost of the factory, amounting to nearly 60 per cent., may be the result of the 
uncertainly consequent on the prevalent industrial unrest. We' need hardly 
point out that, if the prices of machinery remain at their present level, they 
must impose a serious handicap on the development of the sugar industry in 
India. We cannot but regard them as abnormal, and are, therefore, of opinion 
that the prospects of such a development are more hopeful than our balance 
sheet would indicate. We have: thought it our duty to frame as cautious an 
estimate as possible ; and it is for this reason that we have based our balance 
sheet on prices of sugar of Rs. 20 and 12 per maund, below which we hardly 
think they are likely to fall in the near and more distant future respectively. It 
will be observed that we have based the capital cost on the official rate of exchange, 
one rupee equal to two shillings, which does not apply at the present moment and 
may not apply when the factory is erected. It is the opinion of Mr. Craib that 
the provision for cost of tramways, etc., has been placed at too low a figure, 
owing to the fact that the factory will, at the outset, have to draw its supplies 
from a larger area than should subsequently be necessary, if it proves able to 
concentrate on the lines we have recommended. We have estimated the extrac¬ 
tion at 8.5 per cent., that is, 8} tons of sugar for every 100 tons of cane, though 
we have throughout indicated our belief that a factory working with the most 
modern methods should be able to improve considerably on this, and that 9.5 
per cent, at least should be a perfectly practicable standard even with the thin 
canes at present grown in Upper India. Again we have taken the manufactur¬ 
ing charges at Rs. 3 per maund of sugar produced, a figure which differs little 
from that for some of the present factories in India which are on a much smaller 
scale and work with lower efficiency than the factory we propose would do. 
Provided the factory can secure full supplies of cane, we consider thJat these 
charges should work out at an appreciably smaller figure. 
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344. We should prefer that the cost of the factory should be met by Govem- 

ment, the profits derived from its working 
(b) System of management. , . , , , , , , 

being devoted towards the cost of the, 

Sugar Research Institute and the Sugar School, the establishment of which we* 
propose in Chapters XXIII and XXV. We are, however, strongly of opinion that, 
if the factory is to serve the purpose for which it is intended and is to be a true 
pioneer factory, it must be run on ordinary commercial lines. This must involve 
a very considerable departure from the usual procedure followed even in regard 
to those branches of Government activity which are classified as quash 
Commercial. We would, therefore, suggest that the managing body of the factory 
should consist of five directors, of whom one should be Managing Director. The 
Director of the Sugar Research Institute should be an ex-officio Director of the 
factory and the Government should nominate one other official as Director. The 
remaining Directors should be non-officials nominated by the Sugar Board. It 
would obviously be advantageous if all four Directors, other than the Managing 
Director, were members of the Sugar Board, but we do not regard this as abso¬ 
lutely essential. The non-official Directors should receive the usual fees, and we 
consider that these might also be given to the official Directors, in view of the 
extra work and responsibility which would devolve on them as the result of 
their presence on the Board. It is in regard to the remuneration of the Manag-r 
ipg Director and the staff of the factory that we recommend the most material 
departure from existing practice. In order to secure that these have the expert 
qualifications which will be required and that they have a real interest in the 
success of the factory, we are of opinion that they should be recruited on special 
agreements, and that, in addition to receiving adequate salaries, they should be 
allowed to participate in the profits of the factory by the grant of a bonus on 
the system which prevails in Java. Freedom of action by the Board of Directors 
is essential; and in order to secure this it would be necessary for the Govern¬ 
ment of India to sanction a lump sum grant to cover the estimated expenditure 
of each year in regard to the administration of which the Board would be allowed 
complete discretion. We would add that, with a view to preserve the pureljr 
commercial character of the factory, its accounts should be audited by a firm of 
chartered accountants. 

345. We realise that, in consequence of the many heavy claims on them in 
(c) Method of raising the capital Jot other directions, Government may be un- 

the factory. willing to provide the funds required for 

the factory in the ordinary way. In that event, we would suggest that the capital 
required might be raised by a loan issued specifically for this purpose in the 
form of debentures, on which Government would guarantee 7 per cent, interest 
free of income-tax, and the holders of which would also share equally with Govern¬ 
ment in any profits above 7 per cent, up to 13 per pent. The debenture 
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Holders would thus receive q, definite guarantee of 7 per cent, interest on tiicir 
holdings, and would also have the possibility of obtaining an additional 3 per 
cent. A block of debentures should be reserved for the cultivators of cane in 
the area, on which the factory would draw for its supplies. , If this scheme were 
adapted, the Board of Directors might consist, in addition to the Managing 
Director, of the Director of the Sugar Research Institute, one Director nominated 
hy the Sugar Board, and two directors nominated by the debenture holders, 
Uhder this scheme the factor/ would virtually be worked by a Joint 
Stock Company. "Whichever alternative is adopted, we consider that if 
should be provided in the Articles of Association or otherwise that 
the factory should carry out any general experiments which may be regarded 
by the Sugar Board as of obvious benefit to (lie sugar industry as a whole. bDiie 
presence of the Director of the Sugar Research Institute, and probably also of 
other members of the Sugar Board, on its Directorate would ensure harmony 
between its policy and that of the Sugar Board and the Research' Institute. 

We would emphasise that the factory should be, given no privileges which 
Government are not prepared to give to a private factory; for the fact that'it 
is a Government factory should not place it in a special position. There would 
thus be no question of compulsory land acquisition beyond that of the land 
required for buildings and means of transport, as well as for seed and dcmoii- 
tetration farms and tube wells to the extent advocated in paragraphs 311-313 
of the preceding Chapter. The land in the latter cases would be leasM 
to the factory on the same terms as would apply to an ordinary factory. The 
factory would pay for its cane by one or other of the alternative methods we 
Have recommended, and would endeavour to obtain control of part or the whole 
of its own cultivation by a system of leases. For that purpose it would be accorded 
no more favourable treatment than a private factory, merely being given tfi!o 
services of a Government officer to assist it in making the necessary arrange¬ 
ments. ", ■ ‘ ‘ 

346. We would add that we have carefully considered the possibility of estab- 
Govermr.fnt financing of prii'atc fac- I’shing such a factory as wc have proposed 
tories net recommended. by private enterprise assisted by a Govern¬ 

ment loan or subsidy, but have rejected it, as we are convinced that, if the factory 
is to serve the purpose for which it is intended, such an alternative would involve 
, a measure of dual control which would greatly impede, if not entirely prevent, 
its successful working. 

We have also considered the question whether Government should'ittcit 
actively assist the establishment of large factories fey the grant of a loan, such 
"ps has been given in two cases in the United: ProVrfltefes, or by. a.guarantee 
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dividends; Whilst WjO.Jiav%r^Q, desifdto filter- -th# .diserq^ioa of .Lopal 
matter, we feel boa#d to, say t)iat we see i^o ; necessity, for 
poursp, Recent experience ha,s, shown that, capital in Indians readily fort^cpflir 
ingdqy financing, youpd industrial ■undertakings. There is here no-.question of 
introducing, an lentirely , new industry^ or of. supplying an existing deficiency^ 
t|ae, interests of-national -safety. In. these cjrcumstanops we ar.g emphatically 
of opinion that ^oyernmept funds cambe far.nwpe usefally nle voted tHythe-aspistr 
gpcQ , pf pthe , sugar industry. as. a whale than ,to that of private enterpriser 
discrimination between which would'he exceedingly difficult. It is far. this rea^mi 
.that, we recommend the establishment of a; Sugar Board, a Sugar ; Research 
(Institute, a Sugar School,and a Government factory... The, Sugar Board, .will 
watch,puepthq, interests of the industry as aj.whole, the- Sugar Besearclx .Institute 
wijl ,f urnish it xyitlr expert advice and assistance ip all. its branches, whether ip 
field or factory, whilst the Sugar School will supply the qualified .men |©f .which 
it. stands so grqatly in need., Thq Government factory;'in addition ,to>denwhf 
«trpting -the .possibilities of the groat ’cane; graving,tracts ,of. Upper; India 5! will 
ferve, ns a model to all factories 1 in India, as a, vehicle for, carrying out expects 
mental work of value and, in conjunction with the Sugar, School*.aS[,a ‘training 
ground ;f or .the men who,look to the industry for a career. 

347. Though it is not strictly germane to the question of sugar manufacture, 
/ tiiitiUing as, a subsidiary industry, to w0 cannot close this Chapter without a 
iitffar nmiiiifdciike. ''' ' ' brief refercncc to the subsidiary indiiVti^ 

which is attached to several of the Indian .sugar factories, namely 1 , that of dis¬ 
tilling. Our direct interest in these distilleries is : confined to the outlet they 
provide for the profitable disposal of the molasses obtained in the factory 1 " j ; and 
though we have been asked among our terms of reference to examine the present 
conditions governing the manufacture of yum undos license from Government 
and the question of. distributing such Government contracts, general questions 
pi: excise policy and administration, regarding which numerous representation^ 
Wer.e made to us, fall outside our purview as a Committee, nor could we pronounce 
with any. authority on th'em If we would. The. continuous still is. the. system 
generally in use and this should, if maintained in good order and efficiently 
supervised, recover most of the alcohol contained in the wash.' • As, hqweyer, we 
were not supplied with data of the degrees of attenuation resulting-from fer r 
mentation,wo cannot express-an,opinion regarding the actual efficiency,attained! 
With one, or two commendable exceptions, however, the distilleries, we visited 
were housed' in low-roofed, unventilated buildings under conditions which must 
militate against rapid and complete fermentation. We have already indicated 
that Indian sugar, factories should in future reduce the proportion of molasses 
they turn out to ( cane they, prush; but- there is no doubt that, if our l^opes -of 
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development are realised, the actual quantity of molasses produced in Indite 
will largely increase; and there have before now been times when the economical 
disposal of its by-products has made all the difference between profit and loss 
to the sugar industry. But it will be some years at least before India can meet 
■fc©r own requirements of molasses even at the present rate of demand. In the 
five pre-war years 1909-14 the country’s annual net imports of molasses aver¬ 
aged 93,354 tons valued at Its. 41.53 lakhs and there was a steady upward 
tendency throughout the period. In the five succeeding years 1914-19 the net 
imports fluctuated between such divergent limits as 125,000 and 19,000 tons, the 
latter mainly owing to shipping difficulties but also in some degree to rising 
prices. The average for the quinquennium was 80,794 tons valued at Rs. 41.40 
lakhs. In 1919-20 the net imports were 71,980 tons valued at no less than 
Rs. 89.39 lakhs. The total production of molasses in India in that year cannot 
be exactly determined, as the returns furnished us by the Indian refineries are 
■ftbt quite complete. They are, however, complete enough to enable us to fix the 
^figure for both factories and refineries (including Cossiporc) at approximately 
•30,000 tons. Thus, even ignoring the considerable imports of foreign and country 
'Spirits from other countries, particularly Java rum, which might well have been 
distilled locally, the normal present demand in India for molasses is about 
four times the amount actually produced; and we consider it reasonably certain 
that with a return to normal prices that demand will steadily expand. Molasses 
jis required not only for distilleries but for the curing of tobacco and as a cattle 
£<?od; and it is for this last purpose that we expect the demand most 
materially to develop. The time is remote, therefore, when the sugar manufac¬ 
turer in India need anticipate any difficulty in disposing of his molasses or can 
(Legitimately regard the excise policy of Government as prejudicial to the prospe¬ 
rity of the industry. 


' ; 348. To turn now to the particular aspect of the question which has been 

The Government policy reyarding dis* referred to US, the object of the contract 
tiilery contract s. supply system is to avoid the dangers of 

(a) Term and notice. unregulated competition among the distil¬ 

lers for the custom of retailers by substituting a regulated competition in the 
form of tenders for the privilege of supply at a fixed price per gallon within 
specified areas for stated periods. Perhaps the most frequent complaints we 
received were directed against the term of these contracts, which have hitherto 
been in most Provinces for three or five years, and the unduly long period fixed 
between the date for the submission of tenders and the date from which the 


contract begins to run, which in one Province was as much as 15 months. There 
is no doubt that the former of these complaints has arisen mainly out of the 
abnormal fluctuations in the prices distillers have -had to pay during the last few 
years for their basic material. In fact opinion amongst the distillers 
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themselves was by no means unanimously in favour of shortening the 
contract period; while in several Provinces the grievance has already been 
met by the offer of new contracts for shorter terms or for the old term at the; 
option of the tenderer. We venture to doubt whether the critics of the longer, 
contract term are likely to maintain this attitude when the period of abnormal 
fluctuation has passed, more particularly as we observe that the reason 
for which the Excise Committee of 1905-06 advocated three or five year contracts 
was in order to make them long enough to eliminate the usual trading risks. The* 
same authority can be cited for the practice of calling for tenders some tinge in, 
advance, the object being to give Government ample time to make arrangements 
in case any combination between possible tenderers should arise. When due 
allowance has been made for, this, we think that it should be possible to 
safeguard the interests of Government without issuing such long nqtice as mayj 
seriously embarrass the distillers; and since six months’ notice is all that is 
required in some Provinces, we do not see why it should not be found adequate/ 
in all. 


349. When all has been said, however, there is considerable force in the 

representation which’ was made to us that 


(b) The contract rate. 


under the contract system the distiller is 


not a free agent and that the Government which interferes for reasons of public 
policy with his operations should do all that is possible to eliminate the 
speculative element in them. Nor have we here only the interests of the dis¬ 
tiller in view. The great rise in the cost of molasses and mahua has compelled 
tenderers for new contracts to pitch their tenders at rates which, if therq is any 
approach to normal conditions again in the near future, will leave them very 
large pi-ofits. The desideratum, if attainable, is certainly a moderate but steady 
margin of profit; and it appears to us that it is worth considering whether this 
is not attainable by the adoption as the contract rate of a sliding scale based 
on the market price of the distiller’s basic material. Whether it would conflict 
with the Government’s Excise policy that the rates of retail sale should fluctuate 
correspondingly it is not for us to say; but we may point out that these fluctua¬ 
tions could be greatly reduced by setting the distiller’s sliding scale in oper¬ 
ation at fairly long intervals only ; and that it is within the power of Government 
to eliminate the fluctuations altogether, if they wish to do so, by means of, 
counteracting modifications in the rate of still-head duty. 


(c) Distribution of contracts. 


350. Regarding the present system of distributing distillery contracts we 

have little to say and very few representa¬ 
tions were made to us. The complaint 
of one witness from the United Provinces that small distillers had been ruined 
by the grant of the contract for several districts to a single contractor and that 
- L3ISC . 2S. 
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of another that differentiation in rates had been made between European and 
Indian contractors are really criticisms from opposite points of view of the 
via media pursued by Government on the advice of the Excise Committee. That 
Committee on the one hand took exception to the then system in the United 
Provinces of encouraging small, local distillers all over the Provinces on tho' 
grounds that it rendered improvement in processes and in storage extremely 
difficult, that the cost of production was unquestionably higher than when manu¬ 
facture was concentrated under competent direction and above all that effective 
control of the distiller’s operations was practically impossible. On the other 
hand they realised that there was a liability of the contract system engendering 
a monopoly of supply, and in view of the evils to which such a monopoly might 
&ive rise they considered it justifiable to grant to the smaller distillers a slightly 
higher contract rate, not as additional profit, but to cover the absolute expenses 
of manufacture. The action objected to is thus, in both instances, tho result of 
deliberate policy the reconsideration of which would not be warranted without 
the formulation of much more fundamental criticisms than we received. 


Summary of Conclusions and Recommendations. 

(1) The present methods of handling the cane in Indian factories are parties 
larly defective and injuriously affect tlie milling results. 

(2) Great improvements could he effected if steps were taken to regulate 
deliveries and {he Java system of lifting cane loads on to the carrier by mechani¬ 
cal means tvere adopted. 

(3) The commonest defects in the mills arc inadequate preliminary crushing, 
the driving of each mill from a separate engine and the faulty designing of the 
'juice pans and strainers, 

(4) For the high fibred Indian canes two crushers in front of a train of three 
three-roller mills with two macerations is probably the most efficient plant, 

(5) The juice pans should be self-cleansing and mechanical juice strainers 
should be used. 

(6) The high proportion of fuel consumed in addition to megasse is a direct 
consequence of the irregularity of the cane supply and constitutes a serioxts item 
in the costs of manufacture. 

t 

(7) In the sugar house the arrangement and balance of the machinery are 
frequently faulty. 
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(8) For white sugar manufacture the sulphitation process ts best suited to 
hi did, being more economical than the carbonatation process. 

(9) What is maknly responsible for losses in the sugar house is not the 
machinery but the control that is exercised over it, and the incompleteness of the 
chemical and analytical records maintained, 

, ■■ 1 , r • ■ 

(10) Losses chiefly occur from sugar lost in the filter mud and left m the 
molasses and from pilfering. 

(11) The first essential for improvement is better supervision and above 
all more efficient chemical control. 

(12) The chemical and analytical records which a sugar factory should 
maintain are exhibited in Appendix V. 

(13) There is considerable room for economy in labour by the use of labour 
saving appliances and the exercise of systematic control. 

(14) The Indian gur refineries are small and turn out sugar of low quality. 

(15) The percentage of recovery in the North India refineries is specially 

low. 

(16) Owing to the poor quality of the raw material worked, there is little 
prospect of material improvement in the refining industry. 

(17) Seva at of the Committee’s conclusions regarding the prospects of 
sugar production in Upper India are inevitably speculative; yet this all important 
cane tract must contribute, if India is to become self-supporting. 

(18) Unless initiative is forthcoming, capital is likely to concentrate only 
on new and undeveloped areas such as Burma and Assam. 

(19) Government should, therefore, erect a pioneer factory in Upper India 
outside the present factory zone, possibly in the Karnal or Rohtak district of the 
Punjab. 

(20) It should be run on purely commercial lines by a directorate of five—* 
a managing director, the Director of the Sugar Research Institiute (ex-officio), 
another official nominated by Government and two non-officials nominated by the 
Sugar Board. 

(21) The managing director and factory staff should be recruited on special 
agreements and participate in profits. 
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(22) Should Government he unable to provide the funds, a loan should he 
raised in the form of debentures carrying a guaranteed interest of 7 per cent, free 
of income-tax and a half shctre in all profits above 7 per cent, up to 13 per cent. 

(23) The factory should be required to carry out general experiments for the 
benefit of the sugar industry, and should receive no privileges ivhich would not 
he given to a private factory. 

(24) The grant of Government loans or guarantee of dividends for the pro¬ 
motion of private factories is not necessary. 

(25) Most of the distillery buildings attached to sugar factories are too low- 
roofcd and unventilated for rapid and complete ferment at ion. 

(26) India’s present normal annual consumption of molasses is about four 
times the 30,600 tons she produces ; and tlT demand, especially for use as a 
cattle food, should steadily cx 

(27) Government’s Excise policy is not, therefore, likely to handicap the 
sugar industry for a long time to come. 

(28) The objections to the length of the term of distillery contracts are 
based on temporary causes and have in several Provinces already been met. 

(2.9) The period of notice for the submission of tenders should not exceed 
six months. 

(30) The possibility should he, considered of adopting as the contract rate 
a sliding scale based on the market price of the distiller’s basic material. 

(31) Such criticisms of the system of distributing distillery contracts as the 
Committee received were opposed to the deliberate policy of Government and 
did not justify its reconsideration, 



Part III—The Industry and its 
Organisation. 


CHAPTER XXI. 

THE TARIFF QUESTION. 

353. Amongst the questions which have been referred to us is the examina- 
Butort) of the Tariff— tion of the effects of controlling the im- 

(n). in the 19th contnry. ports of refined and raw sugar and 

molasses into India by a duty and, where necessary, of grading this duty so as to 
give preference to sugar grown in British dependencies. As will be seen below, 
we do not suggest any alteration in the existing rate of duty. It is not, 
therefore, necessary for us to deal with the previous history of this question 
at any great length. Until the Mutiny the general rate of import duty levied 
in India was five per cent ; but, owing to the financial stringency consequent 
on the Mutiny, it became necessary to increase it to 30 per cent. In 1864 
the rdte was lowered to 7i. per cent, with an implied understanding that it 
would be further reduced to 5 per cent, when the state of the Government’s 
finances permitted, l’his time did not arrive until 1875 when a general 
revision of the tariff took place. The Tariff Act, XVI of 1875, was accordingly 
passed which adopted 5 per cent, as the general rate on all imports. All 
import duties were abolished by the Indian Tariff Act, XI of 1882. In 1894 
it became necessary to reimpose a tariff on imported goods. . The tariff valua¬ 
tion for sugar adopted for the purposes of that Act is of interest as compared 
with that now in force. It was as follows :— 


Description of sugar. 

Tariff valuation. , 

Duty. 

China candy per cwt. ,,, ... ... ... ... 

Rs. 

5 per cent. 

200 

Loaf per cwt. ... ... ... ... ... ... 

230 

» 

Crystallised boet per cwt. 

U-0 

»» 

All other sorts, including saccharine produce of all kinds and oonfectionery per 
cwt. 

ad valtrem 

M 
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Soon after the Act of 1894 was passed the question of bounty-fed sugar 
began to assume great importance. 1890-91 was the first year in which the 
imports of sugar from Austria and Germany were on an appreciable scale, 
and in that year they amounted to 35,450 tons. The figures then fell off for 
a few years, but in 1897-98 they 1 increased to over 100,000 tons. The main 
reason for this great increase was that in 1897 the United States had passed 
an Act imposing countervailing duties on bounty-fel sugar and, in consequence, 
it was driven to find its market in India. In order to meet this state of affairs 
the Indian Tariff Amendment, Act of 1890 was passed. This gave the Govern¬ 
ment of India power to impose an additional duty on sugar imported into India 
equal to the net amount of bounty or grant paid or bestowed directly or indirectly 
by the country, dependency oUcolonv exporting such sugar, however the bounty 
might be paid or bestowed. 


(I) from VJU'l to 1915 > 


352. The history of the Brussels Convention' is given in various standard 

works on sugar and need here be only 
briefly touched on so far as it affected 
India. The main provision of the Convention was that the countries agreeing 
to it pledged themselves to abolish all direct or indirect bounties on the 
production or exportation of sugar from the date of issue, and not to grant 
new ones during the term of the Convention. Tlhe maximum surtax, or 
difference between import duty and excise, was to amount to 6 francs per 
100 kilogrammes of refined sugar and 5.50 francs per 100 kilogrammes of raw 
sugar. All sugar coming from countries where bounties were granted on the 
production or exportation of sugar was to bo. specially taxed, the extra 
duty to be not less than the, amount of the bounty. The countries joining 
the Convention agreed to allow each other’s colonial sugar to enter at the 
lowest import duty when premiums were not granted. The Convention was 
to come into force on September 1st, 1903, and to remain in force for five 
years in the first instance. The Government of India considered that, even 
if India decided to adhere to the Convention, until it came into force this 
country had no protection under the existing law against the indirect assist¬ 
ance which was being given to Austrian and German sugar by the working 
of the cartel system, as the result of which, owing to the very 7 high import 
duty on sugar enteririg those countries, the sugar manufacturers were able 
to sell their sugar for local consumption at prices which enabled them to 
export sugar at a very low rate ; in other words, to dump it in foreign 
countries and especially in India. In these circumstances the Tariff Amend¬ 
ment Act, VIII of 1902, was passed, the relevant clause of which is :— 


“Where the rate of duty or other taxation imposed in any country, 
dependency or colony upon sugar not produced therein exceeds the 



THE TABIFF QUESTION. 


343 

rate of duty .or other taxation imposed on sugar produced therein 
by more than the equivalent of six francs per one hundred kilo¬ 
grammes in' the case of refined sugar or five francs and fifty centimes 
per one hundred kilogrammes in the case, of other sugar, then the 
Governor-General in Council may impose, in addition to any other 
duty or taxation imposed by this Act or by any other Act for the 
time being in force, a special duty not exceeding one moiety of 
such excess.” 


This Act was to remain in force until August 31st, 1903, i.e., until the 
Brussels Sugar Convention came into force. In the end, however, the 
Government of India decided that, in order to retain full freedom of action, 
this country should not adhere to the Brussels Convention. With the object 
of retaining power to levy duties on sugar imported from countries which had 
not joined the Convention or which, having joined it, failed to conform strictly 
to its provision regarding the limitation of the surtax to six francs per 
100 kilogrammes, Act XI of 1904 was passed reviving the provisions of the 
Tariff Amendment. Act of 1902. The only countries against which the pro¬ 
visions of Act XI of 1904 were ever utilised were the Argentine Republic 
and Chile. The countervailing duties against these two countries were, how¬ 
ever, abolished in 1909 . and 1912, mainly on the ground that no sugar was 
imported from them into India. It is worthy of mention that Sir Edward 
Baker in his financial statement for 1906-07 discussed at some length the 
results of the imposition of countervailing duties on bounty-fed sugar, and 
showed by facts and. figures that, so far as any direct effect on Indian culti¬ 
vation, imports or prices was concerned, the measures of 1899 and 1902 had 
been without any material result. The Acts of 1899 and 1904 are still on 
the Statute Book. 


353. In 19J.6 a general revision of the Indian Tariff was undertaken. The 

duty on sugar of all sorts except con¬ 
fectionery was raised .from five to ten 


(c) since 1915. 


per cent., as against a general all-round duty of 74 per cent. The erdpmcgd 
tariff on all commodities, sugar no less than others, was imposed solely for 
the purpose of meeting a deficiency in revenue which it was no longer practic¬ 
able with the continuance of the war to cover by temporary loans. The 


reasons given for the specially high rate on sugar were that the imports wfefd 
exceptionally large anJd India’s facilities for internal supply exceptionally 
good. Protection for the indigenous industry, therefore, did not even furnish 
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a subsidiary motive for the imposition. The tariff valuation for imported 
sugar is at the time of writing (October, 1920,) as follows :— 


Description of sugnr. 

Valuation per 
cwt. 

Duty.; 

(i) Sugar of all sorts, including molasses and saccharine produco of all sorts, 
but excluding confectionery :— 

Rs. A. p. 


Sugar, crystallised and soft, from Java 23 Dutch Standard and above 

18 8 0 

10 per ceufc ad 
valorem. 

Sugar from Java 16-22 Dutch Standard ... ... ... 

16 8 0 

Ditto. 

Sugar from Java 15 Dutch Standard and under ... 

16 0 0 

Ditto. 

Sugar from Japan or Formosa 

20 8 0 

Ditto. 

Sugar refined in China ... ... 

20 8 0 

Ditto. 

Sugar from Egypt ... ... 

19 8 0 

Ditto. 

Sugar from Mauritius .... . ... '... 

17 0 0 

Ditto. 

Sugar crystallised beet ... 

IS 8 0 

Ditto. 

Molasses from Java 

6 6 0 

Ditto. 

Molasses from other countries ... ... 

6 6 0 

Ditto. 

Sugar all other sorts including saccharine produce of all kinds ... 

ad valorem 

Ditto. 

(ij) Confectionery ... ... ... ... ... 

Ditto 

per cent, ad 
valorem. 


The system on which this scale of valuations has been drawn up is that 
the actual average value for the previous calendar year of “ 23 Dutch Standard 
and above ” is taken throughout the succeeding calendar year as the basic 
standard of valuation, all other sugars being then automatically valued at 
fixed amounts more or less than the standard valuation according to the scale 
below :— 


Description of sugar. 

Differentiation. 

, 



Bs. A. P. 

Beet crystals ... 

•«< • 

► Mf 

To bo valued at the same 
rate as Java 23 Dutch 
Standard and above. 

Sugar, crystallised and soft, from Mauritius 

••• ••• «•< 

. ... 

18 0 lower. 

Java 16 to 22 Dutch Standard 

... 

1 ■«) 

2 0 0 lower. 

Java 15 Dutch Standard and under ... 

• «« III 

> ••• 

2 S 0 lower. 

Japanese and Formosan crystals 

■ • ■ •« « ... 

> ••• 

2 0 0 higher. 

China crystals ... 

••• t«« 

• «« 

2 0 0 higher. 

Egyptian crystals ... .... 

••• ••• •»• 


10 0 higher. 
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This system of valuations was only brought into force from January 1st, 
1920. The system previously adopted was to fix the valuation for each 
different kind of sugar on the basis of the average price of its own kind 
for the previous year. This gave rise to difficulties and anomalies which need 
not be specified here. The following figures show the great disparity between 
the valuation at present in force and present prices :— 


Description of sugar. 

Imported during the month of 
August 1920. 

Imported during 1920.* 

Quantity. 

Average net 
value per 
cwt. 

Quantity. 

Average net 
value per 
cwt. 


Cwt. 

Ra. A. P. 

Cwt. 

Rs. A. P. 

Java 23 Dutch Standard and above ... j 

364,092 j 

45 12 0 

4,853,229 

33 8 0 


i ‘Figures for the whole year incorporated while the Report was in the Press. 


It is, we think, a fair conclusion from the history of Indian tariffs on 
imported sugar that the measures taken against bounty-fed sugar in 1899, 
1902 and 1904, which have had little or no practical effect, were the only 
measures ever designed to serve protective purposes ; and that the solo 
object with which the tariff has been) imposed or enhanced from time to timo 
has been the raising of additional revenue. 

354. We labour under two great disadvantages in discussing the tariff on 
Retention of the existing scale of duty sugar imported into India. In the first 
recommended. place, every indication points to the like¬ 

lihood that the whole question whether the Indian tariff system should be 
revised in order to afford protection to Indian industries will come under 
discussion in the very near future. Sugar is only one and not the most 
important item in Indian imports ; and the question whether the Indian 
sugar industry needs a more substantial measure of protection than is 
afforded by the present import duty, will, if our anticipations prove 
correct, be determined by considerations which do not affect that industry 
alone. In the second place, the witnesses we examined on this point were 
unable to support their opinions regarding it by detailed facts or figures. 
They merely expressed the view based on general impressions that the enhance¬ 
ment of the duty from 5 to 10 per cent, had proved beneficial in developing 
the industry. Some of them advocated a further large increase in the duty ; 
hut the majority, which included those witnesses to whose opinions we attach 
most weight, considered it sufficiently high in present conditions. Neither 
the statistics of imports nor those of the amount of sugar produced in India 
since the duty was enhanced assist in any way in coming to a conclusion on 
L3ISC 2 T 
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this point, owing to the utter subversion of normal conditions which has 
resulted from the war. After careful consideration of such evidence as is 
before us, we are agreed that no alteration in the present scale of duty is 
called for as a protective measure.f During the discussion of the Tariff 
Amendment Bill of 1902 Lord Curzon warned Indian producers and refiners 
that the future of their industry must depend on extended cultivation and 
the substitution of modern methods for the crude and old fashioned processes 
so generally adopted in India. This statement is as true and the warning as 
necessary to-day as it was in 1902. Our recommendations throughout have 
been aimed at securing the extension of cane cultivation and, what is far 
more important, the adoption of improved methods both of cultivation and 
manufacture. The present duty affords a very substantial measure of 
protection to the Indian sugar industry. It cannot be overlooked that, in 
addition to the direct protection it receives, which, it is important to note, 
will in all probability in 1921, when the tariff valuation will be based on 
the average prices of .1920, fall little short of that received by sugar manu¬ 
factured in Germany in the palmiest days of the bounty system, the sugar 
industry in India is indirectly protected to a large extent, especially in' 
present conditions, by ocean and railway freights. We consider that the 
combined effect of the direct and indirect protection enjoyed by the industry 
is such as to furnish it with an unique opportunity of setting its house in 
order pending the more severe competition which may be expected when 
prices fall to a level more nearly approaching that which prevailed before 
the war. We fear that any increase in the duty might result in bolstering 
up an inefficient industry to the detriment of the consumer ; and that, 
secure behind a high protective wall factories in India might make no effort 
to reach the standard of those in other sugar producing countries, notably 
in Java, where the industry has been able to dispense with any protection, 
subsidy or assistance from Government. On this head, therefore, we would 
only suggest that, if our anticipation that the whole question of the Indian 
tariff will shortly come under review is not realised, the position in regard 
to the sugar industry might be reconsidered when more normal conditions 
are restored and the protective effect of a ten per cent- duty on imported 
sugar becomes far less than it is at present. As we have already stated, Act 
XI of 1904 is still in force, and its provisions can be utilised, should 
there be any revival of attempts to dump bounty-fed or cartel sugar in India 
in consequence of the recent abrogation of the Brussels Convention. 


f Since the Committee dispersed the duty on various commodities, has been enhanced including 
that on sugar from 10 to 15 per cent, ad valorem. As in 1910, the sole object of the enhancement 
js the raising of additional revenue. 
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355. In this connection we have considered the advisability of substituting a' 
Question of substituting a quantitative quantitative duty on sugar, adjusted on 
or an ad valorem duty considered, the basis of polarisation, for the ad 

valorem duty at present in force. A quantitative duty has two great 
advantages. With such a duty the industry knows exactly where it stands 
and can enter into forward arrangements with the greater confidence because 
one very important disturbing factor has been eliminated. In the second place, 
the imposition of an ad valorem duty means that such measure of protection 
as is afforded by an import duty is given in the greatest degree when it is 
least required, that is, when prices are at ,their highest. The hardship this 
entails on the consumer is obvious and is removed by the substitution of a 
quantitative duty. On the other hand, there is obviously no advantage in 
imposing a quantitative duty unless that duty is to remain in force for a 
considerable period of years. If such a duty were fixed on the scale of 
prices at‘present prevailing, it might result in a greater measure of pro¬ 
tection to the industry than is called for and in its turn work to the dis¬ 
advantage of the consumer. If, however, the duty were fixed on a lower 
scale than is justified by present prices and those prices continue, the result 
would be a serious and unnecessary loss of revenue to Government. On the 
whole, therefore, whilst we think a quantitative duty preferable to an ad 
valorem duty in normal conditions, we would not suggest an immediate 
alteration in the present system, but would, here again, suggest that the 
position should be reconsidered as soon as circumstances permit. 


Imperial preference. 


356. The question of a preferential tariff on sugar imported into India from 

other parts of the Empire is one on 
which we hesitate to express an opinion, 
even though it has been specifically referred to us. We feel that the position 
in regard to it is in every way similar to that in regard to the general 
question of the revision of the tariff on sugar, and that it must be decided 
by far wider considerations than those which fall within our purview. In 
the last pre-war year, 1913-14, the imports of sugar into India from other 
parts of the Empire were 145,000 tons valued at Rs. 262 lakhs,* of which 
139,500 tons valued at Rs. 250 lakhs came from Mauritius. From foreign 
countries the imports were 658,000 tons valued at Rs. 1,167 lakjhs. Of this 
583,000 tons valued at Rs. 1,027 lakhs came from Java and 74,000 tons valued' 


• For the purpose of these valuations we have throughout adopted the old conversion rate of 
Its. 15 = £1 in accordance with the system followed in the last issue of the Annual Statement 
of the Sea Borne Trade of British India with the British Empire and Foreign Countries from which 
our figures have been taken, 
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at Es. 1374 lakhs from Austria Hungary. In 1918-19 the imports of sugar 
from other parts of the Empire were 143,000 tons valued at Es. 468 lakhs, 
of which 77,000 tons valued at Es. 2554 lakhs came from Mauritius and 
62,000 tons valued at Es. 188 lakhs from the Straits Settlements. The great 
increase in the imports from the Straits Settlements does not, however, 
represent a real increase in the imports of Empire grown sugar ; but was 
largely Java sugar diverted owing to the difficulty of shipment direct from 
that country. The direct imports from foreign countries were 363,500 tons 
valued at Es. 1,069 lakhs, of which 363,000 tons valued at Es. 1,065 lakhs 
came from Java. As regards molasses, the imports in 1913-14 from the 
Empire were 2,850 tons valued at Es. 1.35 lakhs, practically all of which came 
from Mauritius. In 1918-19, they were 388 tons valued at Es. .37 of a lakh. 
The imports from foreign countries in 1913-14 were 87,000 tons valued at 
Es. 374 lakhs and in 1918-19 18,600 tons valued at Es. 18.45 lakhs ; practically 
the whole of this in both years came from Java. In 1913-14 the imports 
of confectionery from the Empire amounted to 3,600 tons valued at 
Es. 254 lakhs and in 1918-19 to 58 tons valued at about Es. 1.05 lakhs. 
Almost all of this was from the United Kingdom. The imports of confec¬ 
tionery from foreign countries both in 1913-14 and in 1918-19 were negligible. 
These figures show conclusively that the only part of the Empire which would 
receive any benefit from the introduction of a preferential tariff on sugar 
imported into India is Mauritius, and that sugar can, therefore, only play 
a very minor part in any general scheme of Imperial preference. We have 
given our reasons for considering 10 per cent, a sufficiently high duty on 
imported sugar. It follows that we are not in favour of an increase in the 
duty on sugar imported from foreign countries in order to permit a pre¬ 
ference to be given to Empire grown sugar. We are of opinon that, if a 
scheme of Imperial preference is introduced, the general duty on sugar and 
its by products should remiain at its present level, and that sugar imported 
from other parts of the Empire should receive the same proportional preference 
as is granted under the general scheme. 


Summary of Conclusions and Recommendations. 

( 1 ) Apart from the more or less abortive measures taken against bounty- 
fed sugar in 1899, 1902 and 1904, the tariff on sugair imported into India has 
hitherto been purely for revenue and not for protective purposes. 

(2) In view of the impending investigation of the 1 general policy of revising 
the Indian tariff to. protect Indian industries, it is difficult to discuss this question 
for sugar separately ; pop does the conflicting evidence received or the* abnormal 
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state of the indigenous industry and the import trade afford any reliable 
guidance. 

(3) The present tariff combined ivith ocean and railway freights should 

provide ample protection to the Indian sugar industry ; but, if the question of 
general policy is not meanwhile investigated, the particular case of sugar should 
be reconsidered when normal conditions are restored. 1 

(4) A quantitative duty is preferable to an ad valorem duty ; but the 
present time is not opportune for the change. 

(5) The only part of the Empire which ivould benefit from an Imperial 
preferential rate on sugar imported into India is Mauritius. 

( 6) If Imperial preference is adopted generally, it should be adopted in 
favour of Empire sugar by means of a proportional reduction on the present 
tariff. 



CHAPTER XXH 

STATISTICAL. 


35?. Al though the question of improving the statistical information at 

present published by Government in 


Prefatory remarks. 


regard to cane and sugar was not 


specifically referred to us, wo have considered it desirable to deal with it in our 
Eeport, as we have found ourselves greatly hampered throughout our enquiries 
by the absence of trustworthy statistical information on various points. We 
consider that much could bo done not only to improve the accuracy of the 
sugarcane forecast but also to enhance the value of the information regarding 
sugar contained in such publications as “ Agricultural Statistics of India ”, 
“ Commmercial Statistics of India,” “ Estimates of Area and Yield of 
principal Crops in India,” “ Prices and Wages in India ” and the “ Annual 
Statement of the Sea Borne Trade of India.” 


358. The possibility of improving forecasts and final statistics of area and 
Forecasts of area and yield. yield of crops in India was carefully 

(a) The area estimate. considered at a meeting of the Board of 

Agriculture held at Pusa in December, 1919. We are in general agreement 
with the recommendations of the Board on the subject and it is only necessary 
for us to discuss their application to the special case of cane. In order to 
make this discussion intelligible, a brief description of the methods adopted 
in India in framing an estimate of the outturn of a crop appears unavoidable. 
The three essential factors are the area, the standard normal outturn per acre', 
and a fraction representing the relation of the crop reported on to the normal 
outturn per acre. As regards the first of these, we accept the view that the 
figures of the area under cane are on the whole fairly accurate except in the 
tracts which have a permanent settlement, and that it is difficult to suggest 
any method by which they can be improved in the latter except by an improve¬ 
ment in the detailed maintenance of land records. The area under cane in 
Bihar and Orissa and Bengal, which stand third and fourth respectively amonlgst 
the cane growing Provinces of India, is sufficiently large to make this a matter: 
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of some importance. . We would, however, draw attention to the not infrequent; 
discrepancies between the area under cane in each Province as given in tiie 
Agricultural Statistics volume and the same area as given in the Area and 
Yield volume. We are aware that certain reasons for discrepancy are fur¬ 
nished in the Introductory Note to the latter volume and in the footnotes to 
its table No. 6 ; and these explanations fully'account for the differences notice¬ 
able in the areas for Bombay and in earlier years for Bengal and the Punjab. 
But there are other differences which cannot be so explained, and their occur¬ 
rence is so arbitrary that it is difficult to see how they can be justified. Tak¬ 
ing the latest issues of the two publications available, the 34th issue of tho 
Agricultural Statistics volume and the 21st issue of the Area and Yield volume, 
whereas the two sets of figures agree throughout for Madras and from 1912-13 
onwards for the Punjab, for all other Provinces (except, as we have indicated, 
Bombay) they alternate between agreement and disagreement. Thus, for the 
United Provinces the four years 1909-12 and 1915-1G . are years of agreement 
and the five years 1912-15 and 1916-18 are years of disagreement ; and this is 
typical. Tho differences arc as a rule small ; but the following are instances 
in which they may be regarded as being not altogether negligible in proportion 
to the cane area of the Province :— ■ .■ — 


Province. 

Year. 

Area in acres 
according to 
“ Agricultural 
Statistics. ” 

Area in acres 
according to 
“ Area and Yield.” 

1 

Difference 
in acres. 

United Provinces 

1C10-14 

1.309,000 (a) 

1,079,909 

o,ioo 

lVngal ... ... .. 

1910-17 

220,000 (a) 

204.000 

10,000 

Ai*tnnn 

1910-1 l 

07,900 (a) 

40,500 

8,010 

Central Provinces aud liernr 

191115 

17,000 (a) 

1 

19,000 

2,000 


(n) rounded according to the system of rounding adopted for the same year in the Area and "i ield volume, 

Tt seems to us that these discrepancies and the arbitrary variation they 
exhibit between agreement and disagreement from year to year create un¬ 
necessary confusion, and that it should be possible to eliminate, all differences 
which are not either self-explanatory or explained specifically by adopting 
whichever is held to be the more accurate estimate in the appropriate tables, of 
both publications. 

359. As regards the second factor, the standard normal outturn, this is 

(b) The estimate of standard normal defined in the “Manual on the 

outturn. Preparation of Crop Forecasts ” as the 

(i) Present defects. , average yield on average soil in a year 
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of average character. It does not correspond with the average figure for a 
series of years, which is an arithmetical abstraction and may possibly never 
occur. The Agricultural Department in each Province maintains a statement 
for the different districts of the normal or average jfield per acre of the principal 
crops on irrigated and unirrigated land of average quality. In order to test 
the accuracy of this statement and to enable it to be revised, if necessary, a 
system of orop cutting experiments is in force in all Provinces. Under this 
system plots of land of average quality are selected and the crops grown on 
them are cut and weighed in the presence of responsible officers of the district 
staff or of the provincial Agricultural Department. The results of these ex¬ 
periments, which are made yearly, are reported to the Director of Agriculture 
who may, after scrutinising them, revise the standards previously adopted 
for any particular district or for the Province as a whole. This revision is 
ordinarily made once in five years. The normal outturn of the cane crop is 
given in terms of gur per acre and not in weight of cane. A few figures taken 
from the Statements in Appendix A to the Agricultural Statistics of India will 
show how unsatisfactory the present figures are and what little reliance can 
he placed on them. The standard outturn adopted for every district in Madras, 
from the Nilgiris with three acres under cane to Vizagapatam with 30,000, is 
5,040 lbs. of gur per acre. In Bombay the standard outturn for the Deccan 
canals tract, 7,000 lbs., is the same as for Southern Gujarat. The evidence 
we received was by no means such as to justify the yields for these two tracts 
being placed at the same figure. On the other hand the standard outturns in 
the Central Provinces for irrigated cane alone vary from 1,500 to 3,500 lbs., 
though there is no reason to believe that the disparity in local outturns in the 
Central Provinces is greater than it is in Madras and Bombay. The figures of 
crop experiments, the results of which have not yet been used for the revision 
of the provincial standard outturn, are even more illustrative. On the basis 
of the crop experiments for the quinquennium ending 1916-17, the average yield 
of gur per acre in Bengal is returned at 803 lbs. in Bakarganj and 8,613 
lbs. in Midnapur. In Bihar and Orissa the range is from 851 lbs. in 
Bhagalpur to 4,043 in the Santal Parganas. The provincial standards of aver¬ 
age yield adopted in this Appendix are apparently intended to correspond with 
the provincial standard or normal yields per acre of those crops for which 
forecasts arc prepared which will be found in Table 3 of the Area and Yield 
volume. There are, however, two small discrepancies which require explana¬ 
tion, the gur yield for Bihar and Orissa being returned alternatively at 2,460 
and 2,464 lbs. and that for the North-West Frontier Province at 2,660 and 2,685 
lbs. 

360. Sufficient has been said to show how far a forecast based on the present 
(if) higgled improvements. standard normal outturn may be from 

accordance with the facts. At its last 
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meeting the Board of Agriculture recommended that an attempt should bo made 
to ascertain the total actual yield of the crops in regard to which forecasts 
are issued by the collection and detailed study of the statistics of movement by 
rail or sea, of manufacture or of any process such as haling and of estimates of 
local consumption and carry over. The forecast for any particular year would 
then he based on the “ average yield ” per acre, the “ average yield ” being 
the average of the actual yields of the ten preceding years for which figures 
were available. The use of the term “ normal ” would entirely disappear, ancl 
the results obtained by the methods described would merely be called the “ aver¬ 
age yield.” The Board of Agriculture realised the difficulties in the way of 
ascertaining the actual yield in this way, but did not consider that these should 
prove insuperable, except, perhaps, in the case of sugarcane. In our opinion, 
methods which may ho possible for ascertaining the yield of other crops are 
quite unsuitable for cane. The proportion of the cane crop which is moved by 
rail is almost infinitesimal, whilst by far the greater part of the gur manufac¬ 
tured is consumed locally or moved by road. Statistics of movement by rail 
or sea are therefore of no assistance, nor do those of the manufacture of white 
sugar help in any appreciable degree. Matters are further complicated by 
the large amount of cane which is used for chewing. We can see no way in 
which satisfactory estimates of local consumption and carry over, if any, could 
be framed. In these circumstances we are of opinion that, so far as sugarcane 
is concerned, the standard normal outturn must continue to be based on crop 
cutting experiments, and that these experiments must be conducted in a more 
regular and systematic way than they have been hitherto. We endorse the view, 
which is generally accepted and is being acted on as far as possible, that they 
should be carried out by the Agricultural Department, as it is most desirable 
that they should be conducted by men who have practical training in Agriculture. 
As in the case of cane the normal outturn will continue to be determined by crop 
cutting experiments, and these experiments will not merely be used as a means 
of checking figures obtained in other ways, it is necessary that they should be 
numerous. We would place the number required at not less than 150 in the 
United Provinces and 100 in Bihar and Orissa and the Punjab. The number 
in other Provinces would vary in proportion to the area under cane. We con¬ 
sider that the results of these experiments should be reported in terms of weight 
of cane and not of gur, and that it is important that they should be carried out 
on an area of not less than one-fifth of an acre in each case. It is not, in our 
opinion, necessary that the weight of gur obtained from the plots should be as¬ 
certained in every case : but it is essential that the conversion factor for the 
season, i.e,, the weight of gur produced from every 100 tons of cane, should be 
discovered, as this varies considerably from year to year. For this purpose 
it would be sufficient, if two or three boilings of gur were undertaken in each 
representative tract by the most representative process in that tract. The 
L3ISC 2U 
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ntfmber necessary in each Province should not he more than 10. The variety 
or varieties of cane most largely grown in the tract would be selected for the 
experiment. It is of the greatest importance that the experiment should be 
carefully supervised. There would of course, be no interference with the actual 
process ; but the supervising officer would see that all weighments were 
accurately made. Crop cutting and gur boiling experiments should, unless there 
is a very marked diversity of local conditions, be carried out during the same 
period. In Upper India, for example, the most suitable time for them would 
be the first fortnight of January, the object being to select a mean period which 
would most nearly represent the average yield of gur throughout the season. 
The weight of cane having been ascertained by the crop cutting experiments, 
the total yield for the .year would be worked out in the office of the Director of 
'Agriculture. As soon as figures on which sufficient reliance can be placed are 
available for a series of years, the method proposed by the Board of Agriculture 
would be followed. The “ average yield ” on which the forecast for a parti¬ 
cular year would be based would be the average for the ten years preceding. 
In this connection we would point out that, as the varieties of cane grown on 
Government farms are not as a rule those grown by the ordinary cultivator, 
the results obtained on Government farms are of no statistical value whatever 
as regards cane even for the purposes of comparison between the outturn of 
one season and another. 

3G1. We now come to the third factor in framing an estimate of outturn, the 

(e) The seasonal factor or anna esti- fraction representing the relation of the 
mate • crop reported on to the normal outturn 

per acre. This seasonal factor, or condition figure, is commonly known as the 
“ anna estimate.” Practically all over India the outturn is estimated in 
annas, a certain 1 number of annas being taken to represent the normal outturn, 
and the outturn of the year under report being estimated at so many annas 
higher or lower than the normal. The number of annas taken to represent 
a normal crop is not, however, the same, everywhere, but varies between 12 
and 16 annas. This difficulty is met, though only partially, by not using the 
anna notation in the published forecast, where it is replaced by the American 
notation, 100 being taken to represent a normal crop, and the estimated 
outturn being stated as a percentage of that crop, the conversion of the anna 
estimate into the percentage estimate being made by the district officer or the 
provincial authority. The original anna estimate is in most cases framed by 
the patwari (village accountant) or an official of similar standing. Opinion 
is unanimous in regard to the unreliability of the estimates so framed, and there 
is little doubt that the. outturn of all crops in India is persistently under-esti¬ 
mated. It has frequently been pointed out that the main reason for this is 
the ingrained pessimism of the Indian cultivator and village official, as a result 
of which it is very rarely that a normal crop is reported. Efforts have been 
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made from time time to improve matters, but it cannot be said that they have 
met with any measure of success. We agree with the view expressed by the 
Board of Agriculture that the primary reporting authority must be left to its 
traditional practice, and that the only method of arriving at the seasonal factor 
or condition figure is to interpret the estimates of the primary reporting autho¬ 
rity in terms of past experience of them, and to translate them into intelligible 
language before publishing them. The formula adopted by the Board of Ag¬ 
riculture for working out forecasts was : — 


Total yield = Area x average of 


Actual yield 
Area 


x 


Seasonal fa ctor 
Average seasonal factor* 


The average of — 1 would, as explained in the preceding paragraph, 
be the average for the ten preceding years. The average seasonal factor 
would also be the average of the ten preceding years. The possibility of 
adopting an average extending over as long a period as possible was considered, 
but was rejected owing to the liability of error as the result of improve¬ 
ments and extensions of cultivation, and the introduction of improved varieties. 
We agree with this view, for we trust that the cumulative effect of all these 
factors will become very considerable as time goes on. The seasonal factor 
for each Province, as pointed out by the Board of Agriculture, can only be 
worked out by an officer with experience of the mentality of the local reporting 
agency. The final result would be given in some such form as the following :— 


“ The condition figure for the cane crop is estimated at 75 per cent, as 
against a ten years average of 80.4 per cent. This means that the 
condition of this year’s crop is equal to 93.3 per cent, of the ten’ years’ 
average. ’ ’ 


Of the three essentials for a correct forecast, area, standard normal outturn 
per acre and anna estimate, the figures of area must continue to be supplied 
by the Land Revenue Department. We have already proposed that the figures 
of standard normal outturn should be supplied by the Agricultural Depart¬ 
ment. The anna estimate must continue to be supplied mainly by the Revenue 
Department ; but we trust that, as the Agricultural Department expands, it 
will be possible for that Department to take this work over. We agree with 
the view expressed by the Indian Cotton Committee that in all Provinces which 
have a Director of Agriculture, the work of submitting crop forecasts to the 
Department of Statistics should be undertaken by him. 

362. ‘As regards the remaining proposals of the Board of Agriculture con- 

(d) Comparison with actuals and ceining forecasts, we agree that all fore- 
local expert supervision required. easts of cane should be subjected to a 

careful detailed examination in the light of the actuals as soon as these become 
available, and that the results of this examination should be published for 
general information. For the reasons we have given above, the actuals in the 
case of cane would be calculated from the results obtained from the crop 
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experiments. We also agree that the figures in each forecast should be 
compared with those given in the previous forecast of the same year and with 
the final forecast of the previous year and that they should be accompanied 
by final area figures, final estimates and actual outturns in terms of cane for 
the previous five years so as to show at a glance the relative accuracy of the 
estimates. The reason why we consider that the actual outturn should be 
given in terms of cane only is, that it is not in accordance with the facts, 
as the present returns imply, that all cane grown is converted into gur ; and 
there is no present means of ascertaining how much of it is diverted to other 
purposes. The conversion factor of cane into gur for the previous five years 
would, however, be stated ; and we also recommend that a statement should 
be added as soon as this becomes practicable showing the cane crushed in 
factories, and the sugar and molasses produced by them. It is doubtful 
whether non-official agencies are in a position to render as irreat a measure 
of assistance in the compilation of the cane forecast as of that of other 
commercial crops, but efforts should be made to enlist the assistance of 
factories and large and small landholders in the work of crop reporting. We 
strongly support the proposal that there should be a careful check of the 
returns in the office of the Director of Agriculture and that an officer 
of at least the standing of an Assistant Director of Agriculture, with 
training in statistical theory and practice as well as in agriculture, should be 
attached to all provincial Agricultural Departments for statistical ivork, which 
should include that on forecasts and costs of cultivation. Our enquiries have 
impressed on us the necessity for such an appointment. We had hoped to 
be able to obtain useful assistance in coming to a conclusion regarding the 
relative profits of cane and other crops in each Province by a study of the 
costs of cultivation ; but wc regret to state that, though we obtained a mass 
of information on this point from the provincial Agricultural Departments 
the discrepancies in it are so obvious that we have been unable to regard it 
as of any real value, 

£63. The only question which remains for consideration is the dates of 

(°) Bates of publication of cane forecasts. The prescribed dates at 

crop forecasts. present are as follows :— 



Provincial. 

All India. 

First forecast 

Fugust 15th ... 

August 20th. 

Second forecast ... ... ... ... 

October 15th 

October 20th. 

Third forecast 

... 


United Provinces and Xorth'West Frontier Froviucc ... 

All other Provinces 

February 16th 

January 31st 

1 

b February lGtli. 

J 
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The first and second forecasts merely give the acreage figures and an ex¬ 
pression of opinion regarding the condition of the crop, such as that it is re¬ 
ported to be good. The third forecast gives figures both of area and outturn 
in terms of gur. The only suggestions which we received in regard to the 
dates of publication were that the third forecast should be issued earlier than 
it is at present and not later than the end of January. At present it is not 
published until the harvest in the most important cane growing tracts of India 
has been in progress for several weeks. We support this pAiposal by which 
only two Provinces, the United Provinces and the North-West Frontier Pro¬ 
vince, would be materially affected. It was also suggested to us 
that the second forecast should contain a condition figure. We also 
support this proposal, especially as we observe that such a figure 
is already given for the most important cane growing Provinces. We 
have already recommended in preceding paragraphs that the outturn figures 
in both the second and third forecasts should be in terms of weight of cane. 
These should be given in tons. 

364. The recommendations we have made above should greatly improve the 

The tl ricuUitf.il Statistics of character of the information regarding 
Mis” cane and gur contained in the “ Agricul¬ 

tural Statistics of India ” and the “ Estimates of Area and Yield.” The ar¬ 
rangement of the former volume leaves much to be desired and detracts greatl> 
from its usefulness. The Provinces are not systematically arranged and the table 
of contents has, therefore, invariably to be consulted when information in regard 
to a particular Province is desired. We consider that the Provinces should 
be gii en in alphabetical order. W e can see no advantage in treating' Agra 
and Oudh, Bombay and Sind, Upper Burma and Lower Burma, the Central 
Provinces and Berar as separate units ; but, if it is considered desirable that 
separate statistics should be available in each case, we would sugg’est that a 
combined total should be struck for the whole Province. We would also sug¬ 
gest that, in Provinces in which there are Commissioners’ divisions, the division 
in which each district is included should be shown in the provincial tables. 


365. The only information regarding sugar factories in the “ Commercial 
The'' Commercial Statistics of India.” statistics of India” is contained in the 
i , . tables which give the number of factories 

emplovedinTv k m . TO “ panies or individuals and the number of persons 

that 31 of the small f 'V* ^ ° f ^ mformation can be gauged from the fact 
tl t ! T"Y actories manufacturing raw sugar from date juice in the 
re is net of Bengal were included in the returns of 1916, though they 

uv ? ^ m th<3m m c ™ y ° ther year - If our recommendations in regard to the 
es ablishment of a Sugar Research Institute are accepted, it will be possible 
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greatly to expand the information regarding sugar contained in this volume 
by, tor example, including, as well as in the forecasts, figures of the total weight 

of cane crushed by the different factories and of the outturn of sugar and 
molasses. 


366. A considerable amount of miscellaneous information in regard to prices 

“ Trices and Wages in India.' 1 °* Sygar aild 8 UT is §' iven in the volume 

,■ , n rr ii n . , , ; known as “ Prices and Wages in India.” 

(a) ine laoies of up-country whole - r 14 Ar .iav +, v - ,, 

sale prices examined . u 01 der to facilitate the working of the 

sliding scale for the payment of cane 
we have suggested, wo have recommended in Chapter XIX that the Director of 
Statistics should issue, immediately after the close of each month, a statement 
showing the average wholesale price of white sugar manufactured in India pre¬ 
vailing in the principal markets during the preceding month. These statements 
should of course be incorporated in the annual issue of the volume under con¬ 
sideration. As regards the information at present contained in this Volume, 


Tables 2(17) and (18) record the average annual wholesale prices of gur and 
refined sugar respectively per ten maunds for various districts. The value of the 
latter table is very largely discounted by the fact that it embraces returns for the 
United Provinces only, apparently because no other Local Government suggest¬ 
ed the inclusion of refined sugar in these Tables when their revision was under¬ 
taken in 1896. The reason is not quite convincing, and though the main centre 
of the gur refining industry is in the United Provinces, the main centre of sugar 
manufacture direct from the cane is not ; and in any event the indigenous pro¬ 
duction of refined sugar bears far too small a proportion to the imports to 

justify this policy of splendid isolation. We trust, therefore, that the Table 

will in future be enlarged to include returns from all the major Provinces in 
which refined sugar is consumed to an appreciable extent. But the most- 
serious defect in these two Tables, as it seems to us, is the unreliability of the 
statistics which they do record. We have already expressed in paragraphs 
320 and 321 of Chapter XIX our inability to accept iheir testimony regarding 
the sugar and gur prices of 1913 in the Meerut tract and North Bihar respective¬ 
ly. A brief explanation of this decision will serve to illustrate the defectiveness 
of the Tables as a whole. Although Meerut itself is one of the three reporting 
districts in western Agra included in Table 2(18), it has furnished no quotation 
of sugar prices since 1909. The unreliability of the prices it returned before 
that year may be gauged from a comparison of those for 1907 and 1908 which 
are recorded as Rs. 46.25 and Rs. 138.12, an increase of just 200 per cent. The 

difference between the wholesale prices of imported sugar in the same two 

years as recorded in the much more reliable Table No. 5 is less than 10 pe!r 
cent at Calcutta and 8 per cent, at Bombay. Yet if, in the absence of direct 
figures for Meerut in 191o, we take those of the nearest reporting district_Ali¬ 

garh—, we find that according to the official returns refined sugar sold there 
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for Rs. 13-6-0 per maund, although it would have paid the Bihar factories to 
sell their product in this locality for a little more than Rs. 9 per maund. There 
was no shortage of railway wagons in 1913 to prevent this. The inference is 
clear. Either the official figures are wrong or they refer to a different product 
than the factory sugar with which that of the Bihar manufacturers competes. 
In other words, the Aligarh figure may be for an Indian hand made sugar com¬ 
manding a fancy price in a restricted market of its own on account of racial 
or religious prejudice. To turn now to the price of gur in North Bihar in 
1913. The price recorded in Table 2(17) for that year in the Muzaffarpur 
district, which is the most central of all the reporting districts for this purpose, 
is Rs. 39.82 per ten maunds ; whereas the refineries actually bought their gur 
in this tract for prices averaging only Rs. 2.59 per maund over the whole season. 
Here the difference is probably explained by the fact that the official figure is for 
the higher quality of gar manufactured for direct consumption, although the 
bulk of the gur produced in this tract is of the lower quality used for refining. 


367. It would be easy, but it is unnecessary, to multiply such illustrations. 
(h) Their wain defects and ntgges- They point to two radical defects in the 
(ions for improvement. present system of collecting these statis¬ 

tics of up-country wholesale prices. Sufficient care is not taken either to see that 
the figures returned accord with even approximate accuracy to the facts or to 
ascertain the exact nature of the products to which the reported facts relate. 
Consequently no rational principle is followed in their selection and the Tables 
are little more than lists of figures between which no valid comparison can be 
made. The first essential for improvement, therefore, is a more precise and 
detailed classification of the commodities reported on. Sugar in India is dis¬ 
tinguished not only according to colour and quality but also according to its 
source and process of manufacture, and these distinctions are reflected in the 
prices. So too with gur, the value of which varies not only according as it is 
sold for direct human consumption or for refining or as a cattle food but also 
within these main classes according to colour, consistency, keeping properties 
and flavour, qualities dependent on the varieties of cane used as well as on the 
skill employed in manufacture. Over-elaboration would, of course, tend to 
defeat its own object ; but we would suggest the adoption of the following main 
classes at least :— 

A. for gur :—(1) high class eating gur (2) ordinary eating gur (3) re¬ 
fining gur (4) gur for cattle ; the further information being given 
in respect of the first two classes whether the gur is of local manu¬ 
facture or imported and, if imported, the tract in which it was pro¬ 
duced, 
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B. for refined sugar :—(1) foreign white sugar (2) Indian factory- 
white sugar (3) khandsari or other special Indian hand-made sugar. 


The class of gur or sugar quoted would be entered against each reporting 
district or station. It might then be found advisable to group the reporting 
centres according to the kind of gur or sugar quoted. The great advantage of 
a more exact classification, however, will be that it will then be possible to de¬ 
vise a more rational reporting system ; and to fix with regard to the compari¬ 
sons required, and not merely with regard to the individual circumstances of a 
particular market, the kind or kinds of gur and sugar of which the prices should 
be furnished in each case. When such a system has been devised, it will then 
be worth while, and in fact necessary, to effect improvements in the method 
of collecting these statistics. At present, we believe, their collection is en¬ 
trusted to the subordinate district authorities whose preoccupation with what 
are to them far more important matters naturally tends to the perfunctory dis¬ 
charge of a duty the object of which they perhaps hardly appreciate. It is 
true that provision is made at various stages for the scrutiny of these returns 
in the course of their transmission to the Director of Statistics ; but scrutiny 
can only detect the existence of the more obvious mistakes : it cannot with any 
certainty correct them. Reliability in the primary reporting' 1 agency is all- 
important, and it is difficult to see how this is likely to be secured so long as the 
Statistical Department is practically confined to a centralised office discharg¬ 
ing the sole function of critical compilation. It is not so much a new reporting 
agency that is required as efficient supervision and direction of the existing 
agency ; and with a view to supplying this here we recommend that in the col¬ 
lection of price statistics the subordinate district authorities should work under 
the control of the Statistical Assistant Director of Agriculture whose appoint¬ 
ment w r e have supported in paragraph 362 : and that it should be one of hig 
duties to check by local enquiry the statistics they return and to instruct them 
in the objects and methods of their collection. 

368. The remaining Tables in this publication with which we are concerned 
(e) Other Talks. ™av 1)0 briefly dealt with. In Table No. 5, 

“ Prices of staple articles of Import in 
1873 and from 1893 to 1918 ”, the only kinds of sugar for which prices are given 
are refined Austrian beet sugar for Calcutta, with consequently no quotations 
later than 1914, and Mauritius No. 1 for Bombay, although since 1906-07 the 
imports of Java sugar into India have very greatly exceeded those of either. 
In Table No. 7, “ Prices of staple articles of export in 1873 and from 1893 to 
1918 ” figures are given for Calcutta of “ date, gurpatta ” and “ dulloah.” 
The latter, we understand, is the local name for the first sugar obtained by the 
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Indian refiners in Bengal from Bate palm gur ; but some authoritative ex¬ 
planation of both terms seems required. Table 3 in Appendix G gives the 
monthly wholesale prices in Calcutta per standard maund of sugar of the follow¬ 
ing kinds, Java T. M. 0. white, Mauritius, Cossipore 1st class white, Cossipore 
grey No. 2 and Valley gur. We consider this a very useful table the value of 
which, from our point of view, would have been greatly enhanced if it had in-, 
eluded a series of pre-war years. We would suggest, however, that the price' 
quoted for Java sugar in it should be that of Java 23 Dutch Standard and above, 
as that is the basis of the tariff valuation at present in force ; and also that some 
explanation should be given of the term Valley gur ’as well as the reason for 
including it. In Table 4 in Appendix G,' which gives monthly retail prices in 
Calcutta since the outbreak of the war, the quotations for sugar are for,Cossi¬ 
pore 1st class and Java 2nd and 3rd class. Here again we would suggest that 
the quotations of Java sugar should be in terms of the Dutch Standard ; nor 
is it clear to us why the same kinds of sugar arc not quoted as in the preceding 
table, which would permit of an instructive comparison between wholesale and 
retail prices. Table 5 in the same Appendix gives the maritime freights of the 
chief exports from Calcutta to London, Liverpool, Dundee and Mauritius at' 
the end of each month from the outbreak of the war. 'Vfrc would suggest that 
a similar table should be given for inward freights and should include the 
freight on sugar from Java. Authoritative information, on this point in a 
Government publication would have been of material assistance to us, and we 
have had to seek it from other sources. The inclusion of tables for other ports 
similar to those given for Calcutta would, in our opinion, be advantageous. The 
Wages Tables should, we consider, include a statement of the wages paid in a 
sugar factory. Our examination of the information regarding sugar in. this 
volume seems to us to show that the compilation of the main tables published 
in it has become rather a matter of routine, and that sufficient attention has not 
been paid to the necessity of revising them from time to time in the light of al¬ 
terations in trade conditions. 


369. We presume that the various headings under which the imports and ex- 
The Annual Statement oj Sea Borne ports of sugar are entered in the Annual 
J ' rade - _ _ Statement of the Sea Borne Trade of 

British India will be altered in future issues in order to bring them into accord¬ 
ance with those now adopted for the tariff valuation. The only suggestion wa 
have to make in regard to this volume is that both imports and exports of sugqr 
should be given in tons instead of in hundredweights. 


Summary of Conclusions and Recommendations. 

( 1 ) Of the three essential factors for an accurate estimate of the cane crop 
of India, the area estimate is fairly acciirate outside the permanently nettle# 
tracts, where a revision of the land, records system is required to improve it t 



362 


STATISTICAL 


(2) There are, however, certain unexplained discrepancies in the area as 
recorded in (1) the Agricultural Statistics of India ” and (2) the Estimates of 
r Area and Yield of principal crops in India ”, which should be reconciled. 

(3) Little reliance can be placed upon the figures at present adopted fop 
the second factor, the standard normal outturn of gur per acre. 

(i) The Board of Agriculture’s recent proposals for arriving at an avejagb 
yield are unsuitable for cane, and its standard normal outturn must continue to 
he ascertained directly from■ crop-cutting experiments. 

(5) These should be more numerous, more systematic and carried out by the 
Agricultural Department in each Province, and the results should be reported! 
in terms of weight of cane. 

(6) The average proportion of gur to cane should be ascertained by a few 
carefully selected and supervised boiling tests in representative tracts. 

(7) When reliable figures for a sufficient number of years are available 
the average yield of the ten preceding years should be adopted in place of the 
standard normal outturn. 

(8) Yields obtained on Government farms should be rejected for statis¬ 
tical purposes. 

(9) The third or seasonal factor as operated under the present system, 
tends to persistent nndcr-cstimafion of yield, and should be corrected by re¬ 
ference to the condition figure reports of the previous ten years. 

,(10) As the Agricultural Department expands it should take over from 
the Revenue Department the duty of supplying the condition figure. 

(11) The Board of Agriculture’s recommendations arc. supported for 
comparing previous and present forecasts with actuals and for the appointment 
of an Agricultural officer with statistical training to each provincial Agricul¬ 
tural Department for statistical work, which should include forecasts and costs 
of cultivation. 

(12) The second cane forecast should include a condition figure and the 
final forecast should be published not later than the end of January. 

(13) A certain amount of rearrangement would considerably improve ih§ 

“ Agricultural Statistics of India,”' 
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(14) The :e Commercial Statistics of India ” should include statistics of { 
cane crushed and sugar and molasses turned out by sugar factories. 

(15) The monthly sugar price returns recommended in Chapter XIX should 
be reproduced in “ Prices and Wages in India." 

(16) The Table of up-country wholesale sugar prices should include quota¬ 
tions from other Provinces besides the United Provinces. 

(17) The chief defects of this Table and the Table of up-country wholesale 
gur prices are the unreliability of the statistics and the inadequate classifica¬ 
tion of the commodities quoted. 

(18) A more detailed classification will enable a more rational reporting 
system to be adopted with regard to the comparisons between reporting centres 
required. 

(19) The necessary supervision and direction of the primary reporting 
agency shoidd be provided by placing it under the control of the special statis¬ 
tical officer of the Agricultural Department recommended in item (11) above. 

(20) Detailed improvements are suggested in other Tables of “ Prices and 
Wages in India." 

(21) Imports and exports of sugar should be recorded in tons in the 
"Annual Statement of Seaborne Trade." 



CHAPTER XXIII. 


FORMATION OF AN INDIAN SUGAR BOARD. 

370. As will be evident from Chapter II, we were very greatly impressed by 
Need for organisation of the Indian the manner in which -the development of the 
sugar industry. sugar industry in Java has been assisted 

by the completeness of its organisation. Two powerful associations, indepen¬ 
dent of each other but working in the closest conjunction and entirely without 
assistance from Government, look after the interests of the industry one on the 
commercial side and one on thle agricultural and manufacturing, side. India 
has no organisation of this character. In making this statement we have not 
overlooked the existence of the Indian Sugar Producers’ Association. That 
this body, which was founded in 1911, has not so far proved as useful to the 
industry as might have been expected was shown by the fact that several 
witnesses who appeared before us were unaware that the concerns they repre¬ 
sented were members of it, though their names were included in the list supplied 
to us by the Association. In any case, the objects of the Association are 
entirely commercial, and it does not contemplate any work of the kind carried out 
by the Research; Station Association in Java. We are emphatically of opinion 
that, if any progress is to be made in India, an organisation on the Java model 
must be evolved, though that model will require extensive modification to adapt 
it to Indianl conditions. We realise that in , the present backward state of the 
industry Government assistance will be essential both financially and in other 
ways to the success of such an organisation for some time to come, and that, 
therefore, its character must at the outset bo largely official. But we consider it 
of great importance that the scheme for its constitution should be so framed as 
to enable it eventually to be handed over almost entirely to non-official agency ; 
and in the proposals we submit below we have kept this aim steadily in view. 
We regret that here also we have been unable to carry our colleague Mr. Padshah 
with us ; and we must refer to section XU of his Supplementary Note for 
the form of organisation which he considers necessary for the industry. 

373. We recommend that a strong permanent Board, which might be known 
formation „f an Indian Sugar Board as the Indian Sugar Board, should be 
proposed. immediately established. In view of the 

361 
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functions which We propose should be assigned to the Board, we consider that 
its numbers should be kept as low as possible and that it should consist of the 
following official and non-official members— 

The Agricultural Adviser to the Government of India 

The Director General of Commercial Intelligence. 

The Director of the Imperial Sugar Research Institute the establishment 
of which we recommend below. 

Two agricultural experts from the cane growing Provinces. 

Two growers of cane. 

Two manufacturers. 

Two representatives of general business interests. 

The three first of these would be ex-officio members. The two agricultural 
experts would be members of the Indian Agricultural Service. It may be 
thought that we have provided insufficient representation for the Agricultural 
Department on the Board in view of the importance of the cane crop in many 
Provinces ; but, as will be seen below, we pi’opose that all research work on cane 
should be taken over by an Imperial Sugar Research Institute. Further, it will 
always be possible to co-opt an agriculturist from any Province to the Board 
when the problems of that Province come under discussion. The Board will thus 
consist of five official and six non-official members. Our reason for proposing 
a non-official majority will be gathered from what has been said above. We look 
forward to the time when the Board will be almost entirely a non-official body ; 
and, notwithstanding that, at the outset, the funds to enable the Board to carry 
out the functions assigned to it must be mainly provided by Government, we 
consider that its constitution should be such as to emphasise that this is the 
ultimate aim. There are some of us who consider that, as the administration 
of large Government funds will be in the hands of the Board, and as it is 
doubtful whether it will bo possible to find a non-official Chairman who would 
be willing to devote the time and energy which will be required, if the Board 
is to be a live institution, the Agricultural Adviser to the Government of 
India should, for the present, be ex-officio Chairman of the Board. The majority 
of us, however, recommend that the election of the Chairman should be left 
to the Board itself, but should be subject to the approval of Government ; 
as they are of opinion that the industry should realise from the commence¬ 
ment that its future must lie in its own hands and that Government can only 
assist it up to a point. They, would have no objection to the election of a? 
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official such as the Agricultural Adviser, as Chairman ; and arc of opinion 
that, if a non-official Chairman is elected, the post should be an honorary one. 
We are agreed that the members of the Board other than the three ex-officio 
members should he nominated by Government in the first instance ; but we 
consider that one of the first duties of this Board should be to evolve a 
scheme for securing the representation on it of the various branches of the 
industry by some method other than Government nomination. In doing so 
they will no doubt give full consideration to the organisation of the General 
Syndicate of Sugar Manufacturers in the Netherlands Indies, which we have 
described in Chapter II. Whatever scheme may eventually be adopted, provision 
should he made for obtaining the considered opinion of the industry itself not 
only in regard to the direct representatives of its own interests but in regard to 
the tw r o agricultural experts who will hold seats on the Board. The members of 
the Board should, as soon as proper representation is secured, hold office for 
three, years. Membership would be honorary, but members would receive the 
usual travelling and other allowances for attending meetings. 


372 The most important function of the Sugar Board would be the general 
Impend Sugar Research Institute pro - c o utro1 of the policy of the Sugar Research 
posed! Institute which' we consider, equally with 

the Board itself, to be essential to the development of the Indian sugar industry. 
It cannot be too strongly emphasised that India with some 2:J million acres.under 
cane has only one whole time expert working on that crop, whereas Java with its 
400,000 acres has more than 23. The agricultural officers in the Provinces 
whose other duties have permitted them to pay any attention to cane are few 
and scattered and are frequently not in touch with what is being done outside 
their own Provinces. There is no central authority of any kind to which the 
industry can turn for assistance on the chemical and engineering sides. We, 
therefore, propose that a Sugar Research Institute on the most modern lines 
should be established, the work of which would, as in Java, be carried on in three 
departments—or divisions, as we should prefer to call them in India, so as 
to avoid possible confusion with existing nomenclature,—agricultural, chemical 
and engineering. As regards the relationship of these divisions to each 
other, we consider that the model of the Agricultural Research Institute at 
Pusa is one which might suitably be followed. The heads of the three divisions 
would be entirely independent of each other, but would, as at Pusa, in adminis¬ 
trative matters be under the control of the Director of the Institute. Wo 
are of opinion that a Director for the whole Institute is necessary for several 
reasons. In the first place, the Chairman of the Sugar Board, whether an 
official or a non-official, will not bg a wholetime officer as is the President of 
the Board of the Research Station Association in Java, to which the heads 
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of the scientific departments at Semarang and Pasoerocan are responsible. 
In the second place, we consider that the Director should be largely a touring 
officer and should stand in much the same relationship to the sugar work of 
the Provinces as the Agricultural Adviser does to general agricultural develop¬ 
ment. In the third place, the Institute will take over the work of the present 
Sugar Bureau. One of its functions will, therefore, be the collection and dis¬ 
semination of information of a general character falling outside the scope of 
a particular division. The publication of the sugarcane forecast, which we 
consider might eventually be takeii over by the Institute, and the collection 
of information regarding the cane and beet crops of other countries furnish 
examples of what is meant. Whilst each of the divisions would be responsible 
for its own publications, the Director would be in general charge of the publi¬ 
cation work of the Institute, as tiie Agricultural Adviser is of that- at Pusa. 
The Institute should publish an annual review of the general sugar position 
with special reference to the Indian crop. In this matter, and in regard to 
such matters as programmes of work, possible overlapping of the work of 
the three divisions and similar subjects, the Director and the Heads of the 
three divisions would form a Council of which the Director would be Chairman 
and in which he would have the casting vote. In order to ensure relief from 
routine work, the Director should have the assistance of a Secretary who would 
also be Secretary of the Sugar Board and of the Council of the Institute. 

373. We do not consider it necessary to specify in detail the work which would 
Functions of the Institute and recruit- be carried on by the Sugar Research Insti- 
nent of its officers. tute. The references to it which we have 

made in preceding Chapters and, above all, the full description in Chapter II of 
the work which is being done at Pasoeroean and Semarang are sufficient, in our 
opinion, to show the character of the main problems which it will attempt to 
solve. We would, therefore, merely add that it will be called upon to deal with! 
other questions which are peculiar to India as compared with other cane growing 
countries. An important range of such questions would be a consideration of 
the needs on the crushing and manufacturing side of the cultivator who does not 
grow cane for a factory, such as improved bullock mills, small-power crushing 
plant and the manufacture of gur. Again, wo think that the Institute should 
investigate the. possibilities of beet sugar in India, a question which, as we have 
shown in Chaptor XVI above, has hardly been touched. It should also render 
what assistance it can to the palm sugar industry. 

It will be obvious that, to ensure the successful establishment of such an. 
Institute, men of very high qualifications will be required and that it will be 
necessary to offer liberal terms to attract such men. We, therefore, consider 
that the first Director and heads of the three divisions should be recruited on 
special terms according to their qualifications, The Assistants in the various 
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divisions, the Secretary and the officer in charge of the sub-stations in each 
Province, the establishment of which in several Provinces we have recommended 
in the previous Chapters of our Report, should be recruited as members of 
the Indian Agricultural Service. The post of Director of the Institute or 
head of a division should, in ordinary circumstances, when vacated by the 
first holders, be filled by selection from the staff of the Institute, as, unless 
the latter have definite prospects of promotion before them, it will be 
difficult to obtain suitable men. The post of Director of the Institute might then 
carry not less than the same pay and status as that of the Director of a provincial 
Agricultural Department, whilst the post of a head of a division might carry the 
same pay as a post in the selection grade of the Indian Agricultural Service'. 


374. The exact relationship of the Institute to the local Agricultural Depart- 

ments is a matter to which we have devoted 
Relationshtp of the Institute to the ,,, . , T 

provincial Agricultural Department. IUUch th<ra S ht - Ill the preceding Chapters 

ot the Report we have recommended the 
establishment in various Provinces of a number of sub-stations, the work on 
which would be carried on directly under the Research Institute. The cane 
breeding station at Coimbatore would also become a sub-station under the 
Institute. The work on these stations would -be purely research work. 
Conducted under the control of the Sugar Research Institute that work, except 
at Coimbatore and its subsidiary station, if any, where cane breeding would 
continue to be carried on, would be briefly to test both local and imported 
varieties as well as canes evolved at Coimbatore in order to discover the 


most suitable cane for the local conditions, to work out the best methods of 
cultivation for such cane, to secure as far as possible the control and elimi¬ 
nation of disease by the adoption of proper methods of cultivation, and to 
discover the most satisfactory way in which to manufacture gur in tracts 
in which it is of importance. Once the right varieties of cane are dis¬ 
covered, the work of propagating and distributing them will be taken over by 
the provincial Agricultural Department. We wish to make it clear that we are 
not proposing that all work on cane should be taken over by an Imperial Depart¬ 
ment. We realise that centralisation of this character is both impossible and 
undesirable. What we propose is that the research work for which, in our 
opinion, a central Institute with sub-stations staffed by fully qualified officers 
and properly equipped is essential, should be undertaken by an Imperial Depart¬ 
ment. An authority will thus be provided to which both the provincial Agricul¬ 
tural Departments and factories will be able to turn for advice and assistance. 
We believe that the inclusion in our scheme of sub-stations in the principal cane 
areas of India working under the Central Institute will remove the main 
objection hitherto raised to the centralisation of research work, which is 
that it is not possible for the staff of a Central Institute to keep in touch 
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with local conditions. As will be understood from what has been said above, 
we consider that the distribution of new and improved varieties, demonstration 
of improved methods of agriculture and propaganda should remain under the 
direct control of the local Agricultural Department. Deputy Directors of Agri¬ 
culture must continue to be the medium by which the results of the investigations 
of the research officers are introduced into the local agricultural practice. As a 
general rule, therefore, no canes should be given out by the Institute or the sub¬ 
stations except through the local Agricultural Departments; but we would make 
an exception in favour of factories growing their own cane, who should be allowed 
to communicate directly with the agricultural division of the Institute. In all 
cases, however, in which canes are given out to such factories the Institute should 
immediately inform the provincial Agricultural Department concerned. Fac¬ 
tories would, of course, communicate directly with the engineering and chemical 
divisions of the Institute. 


375. Before we leave this subject we propose to discuss frankly a difficulty 


The difficulties invok ed 

(a) in the separation of administrative 
Junctions. 


regarding which we are aware that some 
whose opinions are entitled to respect 
entertain considerable misgiving. Stated 
briefly, it is that the separation of 


research and demonstration which our scheme involves, and is indeed' 


designed to secure, may occasion heart-burnings which would in practice 


lend to nullify the benefits of what is otherwise admitted to be a distinct 


administrative improvement. There are two aspects of this separation. of 
functions, we understand, which are regarded as likely to contribute to 
the difficulty. Tn the first place, thei-o is the distribution of the work 
between an Imperial and a provincial organisation on the score of which 
the Imperial Agricultural Research Institute at Pusa has not altogether 
escaped criticism in the past. The validity of that criticism it is not for us 
to examine ; but, assuming its validity for the moment, we would point out 
that the Imperial Sugar Research organisation we propose is differentiated 
from Pusa by the facts not only that it will work through local branches or 
sub-stations in close touch with the provincial Agricultural Departments but 
that the status and pay of its officers will be on precisely the same footing as 
those of the provincial officers with whom they will co-operate. Even, there¬ 
fore, if the old sense of inequality between officers of the Imperial and 
provincial departments, -which of course is no monopoly of the Agricultural 
Sendee, should contrary to our anticipation survive the new order of . things 
inaugurated by the Reforms Scheme, there is nothing in our proposals 
which from the administrative point of view could give rise to dissatisfaction 
on the ground of an unfair distribution either of authority or of privilege. 

L3ISC 2ft 
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376. There remains, however, the scientific aspect of the question which is, 
(b) in the separation of scientific to our mind, the more important of the 
functions. two. It would be idle to deny the 

existence in some quarters of the Agricultural Service at least of an 
impression that demonstration work is of a definitely inferior order to 
research work. If the effects of that impression have not as yet been con¬ 
spicuous, this is due to the smallness of the Department in most Provinces 
in comparison with the vastness of the task before it. Every officer of the 
Department, the Deputy Director as well as the Agricultural Chemist and 
Botanist and Entomologist, has hitherto had to shoulder his share of the 
burden of research to the inevitable detriment of demonstration which wiD 
always suffer so long as it has a claim on only a part of the attention of 
the officers to whom it is entrusted. A material expansion of the Department 
in practically all Provinces, however, has now been sanctioned ; and as it is 
carried into effect the Indian public will naturally and rightly look for a 
great acceleration in the process of spreading agricultural improvements for 
which the Department was called into being. And we are profoundly convinced 
that that object will not be realised as fully as it ought to be realised so long 
as demonstration is not given the recognition and the esteem it deserves. 
Demonstration is not the handmaid of research, but its full and equal partner. 

is hardly an exaggeration to say that research without demonstration is 
as useless to Indian agriculture as demonstration without research. It is not, 
perhaps, surprising that the agricultural officer, fresh from his studies in 
whatever branch of scientific agriculture; should sometimes betray a predis¬ 
position to see in the laboratory and the research station, in the publication 
of treatises and the' commendation of fellow scientists the whole future and 
aim of nis life’s work in India. It is a defect of his training for which his 
subsequent experience must provide the remedy, for experience will show him 
that, with the achievement of the most definite results on the Government farm 
the problem of improving Indian agriculture has only begun. The task of 
disseminating those results calls for a concentration undistracted by other 
labours and for attainments and qualities of the highest order. Demonstra¬ 
tion requires its full share of the best men in the Department ; and it has 
work to give them in every way worthy of their abilities. It offers constant 
opportunity both for the use and the enlargement of their scientific knowledge 
in the observation of existing agricultural conditions and practice and in 
detecting local variations of behaviour and result upon the conclusions 
established at the research stations. For the enthusiasm and patience which 
always imbue the true scientist they will find no less scope in touch with the 
realities of Indian rural life than they found in pure research ; while human 
sympathy and understanding will be required of them in greater measure 
than he£°? e - There is thus no valid ground for holding that, if the functions 
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of research and demonstration are separated in the interests of efficiency, any 
invidious distinction will be involved. Each is in the same degree essential 
to the solution of the great problem of promoting the ryot’s prosperity} 
each is in the same degree dependent on the other for assistance to that ench 
And it is because we are persuaded that progress will be hampered until- this 
separation of functions is effected that we advocate it most strongly in the 
interests of improved cane cultivation. The organisation we propose provides, 
for co-operation between its two constituent branches on an equal footing in, 
all respects ; and it is with a view to ensure harmonious relations that we 
have recommended that the Director of the Sugar Research Institute should 
be a touring officer in close personal touch with the work on cane which is 
being done in the Provinces and that the Agricultural Adviser should be a fellow- 
member with him of the Sugar Board. The position of factories in relation to the 
Institute will be somewhat different. We trust that, as a result of the recbm-- 
mendations we have made in regard to leases and grants of land, factories 
will be in a position to control the cultivation of their supplies of cane to a 
large extent. If this anticipation is realised, it is probable that a group of 
factories may desire to have an adviser of their own on the agricultural side 
and may be willing themselves tc meet the cost of such an appointment. Such 
an attitude is to be encouraged ; but we consider that the officer should be 
provided by the Institute and should work under its control. The gradual 
expansion of this system would facilitate progress towards handing over the 
Institute to the industry itself subject to the reservation we make below. 

377. As stated at the commencement of this Chapter, our aim has been to pro 

Maintenance of the Institute. vide the sugar industry in India with an 

(a) in the immediate future. organisation which can eventually b 0 | 

handed over almost entirely to non-official control. We realise that the time for 
this xnay be distant; but, as will have been observed, the organisation of the 
Sugar Board we have proposed involves the exercise of a large share of non¬ 
official control over the general policy of the Institute from the outset. While, 
therefore, we realise that the industry as a whole is at present neither extensive 
nor prosperous enough immediately to provide any large proportion of tfie funds 
necessary for the formation and maintenance of the Institute, we feel strong!) 
not only that Government should expect it to contribute within the limit of its 
means but that the industry itself will recognise self-interest in doing so as Well 
as o bligatiffl t■ For it is inevitable that it will, through its representatives on 
"the Board, speak with the greater influence and authority according as it speaks 
with the voice of a partner rather than a beneficiary. At the same time we think 
Government would be well advised to entrust the task of evolving a practical 
system of contribution to the first representative Board. As soon, therefore, 
as the scheme of representation contemplated in paragrap 371 above has been 
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set in operation, it should be the object of the new Board to evolve such a system 
as will command both the full co-operation of the industry and the approval of 
Government. We have no desire to fetter the discretion of the Board in its 
task; but since the whole object we have in view is that its non-official element 
sRould, as the industry expands, progressively assume a more preponderating 
slrarc both of the cost and control of the Research Institute, we should perh aps^ 
indicate what is, in our view, the ultimate goal to be aimed at and the lines along 
which, as it seems to us, it is most likely to be attained. ' 

378. As we have mentioned in Chapter II, the funds for research work on 
(b) ultimately. cane in Java, amounting in 1919 to about 

Rs. 12 lakhs, are provided entirely by the industry itself by means of a volun¬ 
tary levy which is equivalent to about Rs. 3 on every acre of land cultivated by 
each constituent factory or plantation, subject to a maximum contribution of 
Rs. 8,750. While we have already said that the Indian industry should be asked 
similarly to contribute towards the cost of cane research work in its own inter- 
cstsywe would point out that, even though there should be a great extension of 
the system of factories cultivating land which they own themselves or have 
leased, numerous cases will remain in which this arrangement will either not 
be possible at all or only partially so, and in which ’ factories will have to 
depend, as at present, on cane purchased from cultivators or on gur or on both. 
A levy on each ton of sugar manufactured seems thus more suited to Indian 
conditions than one based on acreage. The main obstacle in the way of a 
voluntary levy is the large acreage of cane which, however greatly the factory 
system extends, will still be grown for conversion into gur or for chewing pur¬ 
poses. The area of cane not cultivated by factories in Java is negligible. 
It will, as far as can be foreseen, never be so in India. The Institute the estab¬ 
lishment of which we have recommended is not intended for the benefit of fac¬ 
tories alone. Its object is to assist all growers of cane alike, no matter how 
small the area they grow, and to bring about an improvement in the methods 
of gur manufacture equally with those of sugar. Government cannot relieve 
themselves of their responsibility for the interests of the small cultivator. 
Even if the Research Institute were handed over entirely to non-official agency, 
they would, of course, continue to lpok after those interests as they do at 
present, through the provincial Agricultural Departments ; but it is essential 
that the latter should still be able to avail themselves of the work of the Re¬ 
search Institute. If funds for the Research Institute were provided by a levy 
on factories and the control of the Institute were handed over entirely to a 
non-official body, it would be only natural for the Institute to be regarded as 
working in the interests of factories alone, and that the interests of the small 
cane grower would be Considered as outside its scope. A voluntary levy on 
all cane lands in India is obviously impracticable; and, even if such a levy 
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Were confined to holdings above a certain size, the difficulties of collection 
would prove insuperable. A compulsory levy is equally out of the question; 
apart from the fact that the Government of India have recently declared them¬ 
selves opposed to the policy of imposing a general cess which shall be earmark¬ 
ed for the improvement of a particular crop. It is true that a recent Ordinance 
of the Government of British Guiana prescribes a levy not exceeding one 
dollar per acre upon all lands under cane cultivation, provided that no assess¬ 
ment is made when less than twenty-five acres of cane are grown by one 
person. The fund so collected is administered by a Committee which consists 
of six persons elected by the British Guiana Planters’ Association, and of 
which the Director of Science and Agriculture is ex-officio Chairman. Such 
a high minimum area is, however, obviously unsuited to India and experience 
in a small colony affords no criterion of what can be done in a large empire. 


A compulsory levy not being practicable in India and a voluntary levy being 
only partially”so, that is, in the case olfactories' but not of cane Tands”’wg 
conclude that the only solution is to be found in a voluntary levy*"combined 
with a Government subsidy. Even when the industry is in a position to take 
over the whole Institute, we would, therefore, suggest that, in order to ensure the 
necessary assistance to the cultivator who does not grow cane for a factory, 
the Government should grant the Indian Sugar Board a subsidy, and in right 
of such subsidy should continue to appoint one official member to the Board 
who might bo the Agricultural Adviser to the Government of India. It 
might also be of advantage to the Board if the Director General, Commercial' 
Intelligence, continued to be a member of it ; but we would leave this to the 
Board itself to decide. The amo unt of su ch a su bsi dy wo uld, of course, de pend 
on the position of the industry when the Institute was taken over by it. As"* 


regards the position of the staff of the Institute Including'rfs’suli-sTS.Tions 


when the Government connection with it ‘ceases except to the extent just 
proposed, we consider that all officers willing to servo under the re¬ 
organised Sugar Board should continue to be regarded as Government servants 
for the period of their engagement or until retirement and should be seconded 
for that period. If any officers are unwilling so to serve, efforts should be made 
to provide suitable posts for them elsewhere, e.g., by absorption into the ordinary 
ranks of the Agricultural or Industrial Department and, if this proves impos¬ 
sible, they should be permitted to retire on proportionate pensions. 


379. As we have stated above, the most important function of the Sugar 
Functions of the Sugar Board. Board would be the general control of the 

policy of the Research Institute. Whilst' 
the Director would be left a wide discretion in administrative matters and there 
would be no interference by the Board in technical details, the Board would be 
responsible to Government for the proper administration of the funds allotted’ 
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to the Institute and for ensuring that the work of the latter was carried on in 
the manner best calculated' to promote the development of the Indian sugar 
industry. The Board would also advise both the Government of India and 
Local Governments in regard to any question of policy relating to the sugar 
industry, and would be consulted by Government in regard to any legislation 
on matters connected with sugar or rules framed under such legislation. It 
would keep in close touch with economic and other conditions in the cane grow¬ 
ing tracts, and would suggest any measures it considered desirable to meet the 
changes in these conditions which may occur. For the reasons we give in 
paragraph 381 below, it would scrutinise the forms of returns sent out by the 
Research Institute, and no proceedings for failure to submit returns would be 
undertaken except on its complaint. We need hardly add that our recommend¬ 
ations do not preclude Government from consulting any other bodies connected 
• with the sugar industry existing at present or which may be formed in the future. 
We look forward to the time when the manufacturing industry in India will have 
a strong body to represent it on the commercial side, corresponding to the 
General Syndicate of Sugar Manufacturers in Java and working either in 
dose conjunction or complete fusion with the proposed Sugar Board. 

380. It is obviously impossible to give more than the roughest estimate of the 

Cost Of our proposals. cost of tlle Proposals under this head. 

As the Secretary of the Sugar Board will 
also be Secretary of the Research Institute, and as membership of the Board 
will be honorary, the cost of the Sugar Board itself will be small, being' merely 
%tjjay.olYfid in the. traveinng^midTiatrrng'lilIowa^es”of its members. * We have 
endeavoured to frame an approximate estimate of the cos t of the Research Insti 
tute mid its sub-stations and consider that the lowest figure lit which the initial 
cferges" can" be put is some ,351 lakhs . The figures on ~whichlhis~ estimate is 
based are given in Appendix VI, and it will be seen that we have included also 
the cost of the cane breeding stations and of the Sugar School dealt with’ in our 
next two Chapters. The recurring charges arc still more difficult to estimate, 
since these depend not only on the salaries on which the first Director and heads 
of divisions are recruited but on the extent of the subordinate staff found 
necessary as well as on other indeterminable factors such as methods of cultiva¬ 
tion employed. In similar circumstances the Indian Cotton Committee based 
their calculation of recurring cost on the number of additional posts in the 
Indian Agricultural Service involved in their proposals and took Rs. 50,000 
per post as a fair average cost p<*r annum of a Director, Deputy Director or 
other scientific officer, and his subordinate establishment, etc. This figure 
agrees fairly well with the Rs. 44,000 a year which the cane breeding expert and 
his station at Coimbatore have cost, allowing for certain savings which his use 
pf accommodation in the Agricultural College, Coimbatore, has effected. Rates 
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of pay, however, in all branches of the Agricultural Department have just 'been 
substantially enhanced and incidental expenditure is likely to increase also. Tf 
provision is made for this and for the additional cost involved in the attach¬ 
ment of a Sugar School to the Central Reseach Institute, we think Rs. 70,000 
must be taken as a more representative figure. In addition to the ten posts in 
the Imperial (or Class I) Service which our proposals for the Central Research 
Institute involve and the post of cane breeding expert, the permanent retention 
of which we shall recommend in Chapter XXIV, we have advocated in our pro¬ 
vincial Chapters the creation of whole-time posts of cane research officers for 
tiie United Provinces, Bihar and Orissa, the Punjab, Assam, Burma, Madras 
and Bombay, or seven in all. Only on the Bihar and Orissa cadre does a sanc¬ 
tioned post exist to fill the appointment recommended. The existing post of 
cane breeding expert is only on a temporary basis and no account can fairly be 
taken of it. In all, therefore, we recommend the creation of 17 new appoint¬ 
ments, immediately or eventually to be incorporated in the Indian Agricultural 
Sendee, the recurring cost of which, with their subordinate establishments and 
incidental expenditure, will thus be Rs. 11,90,000 or in round numbers Rs. 1 2 
laklis per annum. This estimate, we are aware, makes no provision beyond 
establishment charges for the upkeep and cultivation of the various research 
stations. We would point out that, judging from experience at Shahjahanpur, 
the sub-stations should not only pay their own way but yield a margin of profit, 
even when the cost of supervision is included. In justification of this statement 
we attach, as Appendix VII, a typical budget of the Shahjahanpur farm. 
The net recurring cost of our proposals should accordingly be very much less 
than the figure indicated, and be practically confined to charges on account of 
the Sugar Research Institute itself and the Sugar School which will be 
associated with it. Whilst the budget of the Institute would be submitted t« 
Government and approved by them, we consider that the Sugar Board should 
have full powers to vary details within the limit of the budget allotment. We 
are also of opinion that the ordinary account rules should be relaxed so as 
to permit any margin derived from the successful working of the research 
stations to be devoted to the expansion of the activities of the Institute. 

381. The proposals we have submitted in this Chapter will involve legislation 

Legislation involved. ° D ° n ° P ° int ’ namei 7> in re S ard to the sub¬ 

mission by factories of returns to the 
Research Institute. We are of opinion that, in return for the very liberal 
measure 1 of assistance the sugar manufacturing industry will receive, if our 
proposals abe accepted, it is only reasonable that factories on their part should 
furnish the Research Institute with any information it requires. As stated 
in Chapter II, we were greatly impressed by the completeness of the information 
supplied try the factories jn Java to the, aciep'ti&c departments of the Rtaeareh 
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Station Association at Pasoeroean and Semarang, and by the absence of any 
objection to the publication of these results, as it is realised that such publica¬ 
tion is in the best interests of all factories, We have noticed with regret that 
there is in India, generally speaking, great reluctance to allow'any information 
in regard to the working of a factory to be known outside the factory itself. 
If the Research Institute is to be'of real service to the sugar industry, it must 
be in possession of as complete data as can be obtained. We have little doubt 
that the majority of factory owners will realise this and will be ready to co¬ 
operate, but it is obviously desirable that the practice in this respect should 
be uniform ; and, in order to ensure this, we recommend that the submission 
of any returns required by the Research Institute should be made compulsory 
by legislation. The principle of compulsory submission of returns by factories 
has already been accepted in sections 18 (2) and 15 (1) (i) of the Indian 
Factories Act (XV of 1881) ; and we consider that these provisions should be 
extended to cover the submission of returns to the Sugar Board. We are aware 
that, in the present backward condition of the Indian industry some time must 
elapse before most factories will be in a position to submit as full returns as 
those which are submitted in Java ; and it is for this reason that we would allot 
to the Sugar Board as one of its functions the scrutiny of the forms of return 
prescribed by the Institute with the object of seeing that its requests for informa¬ 
tion are reasonable. No proceedings for failure to submit a return should be 
undertaken except on the complaint of the Board. The question whether any 
returns should be treated as confidential would be a matter for the discretion 
of the Board. 

382. As in the case of the Government factory, the exact location of the Sugar 
Site of the Research Institute and Research Institute is a matter which will 
/eadguarters of the Sugar Board. require careful investigation. It would 

obviously be advantageous, if the Government factory and the Research Institute 
could be established in the same place ; but this, we consider, is precluded by 
the difference in the objects they are intended to serve. The Government factory 
will be a pioneer factory, and must therefore, be located in a tract which is at 
present untouched by the factory industry. The Research Institute must, on 
the other hand, be placed where i,t can not only render as great a measure of 
assistance as possible to the existing industry but also deal with the problems 
of the cane growing tracts where factories have yet to come into being. The 
Majority of the factories in India are in the east of the United Provinces and 
North Bihar. Whilst, therefore, the Research Institute should be in fairly ■ 
close proximity to this tract, it must be established in a district the climatic con¬ 
ditions of which do not differ too greatly from those which prevail further west 
and north, in other words, Where they are, as far as possible, representative 
of the whole of the great cane gro'wing tract of India which extends from central 
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Punjab through the United Provinces to the east of Bihar. After careful 
consideration, we are of opinion that a site in the Basti or Kheri district of the 
United Provinces would most nearly fulfil the requirements we have postulated. 
Whilst climatic conditions in Basti, where frost seldom occurs, approximate 
nearly both to those of the adjacent district of Gorakhpur, (the area under 
cane in which is larger than in any other district of the United Provinces except 
Meerut and exceeds the whole cane area in Madras or Bombay), and to those 
of North Bihar, there is yet a sufficiently marked difference to render it possible 
for the Institute, if located in this district, to attack the problems of Rohilkhand, 
Meerut and the Punjab. Kheri, the area under cane in which is much the same 
as in Basti, vis., about 50,000 acres, is, it is true, farther away from the factory 
area, but its climatic conditions are perhaps more representative of North India; 
as a whole. It is, moreover, a district, a large part of which will come under 
irrigation from the Sarda Canal system, under which we anticipate a consider¬ 
able extension of cane growing ; and the Research Institute, if located there, 
would be in a better position than in Basti to work out the problems arising on 
the three classes of cane land, land irrigated from canals, land irrigated from 
wells and land dependent on rainfall. One point of great importance in connec¬ 
tion with the location of the Research Institute is accessibility. From this point 
of view it is unfortunate that neither of the districts we have suggested as suit¬ 
able can be reached by a broad gauge line of railway ; though Basti is traversed 
by the main line of the Bengal North-Western Railway and Kheri by that of the 
Rohilkhand-Kumaon Railway, both metre gauge systems; This is a diffi¬ 
culty which cannot be overcome, if the Institute is to be placed where it will 
be most useful ; but we would insist that it should be near a railway station, 
as we cannot but think that the situation of Pusa several miles from a station 
on a branch line has been a serious handicap on its utility as an all India Insti¬ 
tution. 

Whatever the site ultimately selected for the Sugar Research Institute, 
its close association with the Sugar Board in' the organisation we have 
proposed necessitates, in our opinion, the adoption of the same place as the 
headquarters of the Board. The maintenance of a close and intimate 
knowledge of the work of the Institute is essential to every member of the 
Board, if he is adequately to discharge his functions of control ; and the 
Board’s meetings should furnish a valuable opportunity of acquiring that 
knowledge. While, therefore, we would allow the Chairman to convene 
meetings at any other more central place, when necessary, as for example on 
an occasion of emergency, we hold strongly that ordinary meetings of the 
Board should be held, as far as possible, at the Research Institute even at 
the cost of some personial inconvenience to members, i 
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383. |We have proposed in paragraph 372 above that the Research Institute 
_ , ghould take over the work of the present 

^ng its absorption in the Institute. Sugar Bureau which was established in 

April, 1919 as the outcome of a Resolution passed by the Board of Agriculture 
in its meeting at Poona in December, 1917 that no time should be lost in starting 
an office for the collection and dissemination of information on all aspects of the 
sugar industry in India. The number of enquiries received and answered by 
the Bureau is in itself sufficient testimony to its usefulness, and there was a 
general consensus of opinion amongst the witnesses we examined that it had 
already amply justified its existence. The nucleus of a valuable library has 
been formed and considerable progress has been Smade in the collection and 
indexing of all the literature on sugar published in India, though work in this 
direction has been hampered by the heavy demands for information which have 
been made on the small staff of the Bureau. We have no hesitation in recom¬ 
mending that the Bureau should continue on its present lines until it is absorbed 
in the Research Institute. 


384. In concluding this Chapter 
Position of Native States. 


a word should be said about the position of 
Native States in regard to the proposals. 
Native States of India, with the excep¬ 


tions of Hyderabad and Mysore, are not at present important cane growing 
tracts ; and, though we have discussed in Chapters XIII and XIV above the 


possibility of development in Hyderabad and Mysore, the average area under 
cane in those States during the last five years has only been about 30,000 and 
37,500 aci’es respectively. In these circumstances there is not sufficient justi¬ 
fication for proposing that Native States should be requested to contribute to 
the maintenance of the Institute. At the same time, we do not consider that 
the benefits of the Institute should be confined to British India alone, and 
would recommend that Native States should be encouraged to call upon its 
officers for advice anid assistance. We would further suggest that, if any 
Native State wishes to open a sub-station under the Research Institute on the 
same lines as we have proposed for such stations in British Provinces, and 
is willing to meet the cost, if any, involved in the maintenance of such a 
station, the proposal should be welcomed. 


Summary of Conclusions and Recommendations. 

( 1 ) Organisation of the Indian sugar industry on the Java model is 
essential to progress. 

(2) At the outset this organisation must he largely official; but the object 
should be eventually to hand it over almost entirely to non-official control.' 
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(5) It should take the form of an Indian Sugar Board with five official 
and six non-official members. 

(4) In the first instance all members will have to be nominated by Govern¬ 
ment ; but the first duty of the Board should be to evolve a scheme to secure 
representative appointments. 

(5) Members should then hold office for three years and their tenure should 
be honorary. 

(6) An Imperial Sugar Research Institute should be established with three 
divisions, agricultural, chemical and engineering, each ivith its own indepen¬ 
dent head ; and it should control the work on the various research stations 
already proposed for the Provinces. 

(7) A Director is required for the administrative control of the whole 
Institute and to keep in touch with ihe sugar work of the Provinces. 

(8) In addition to ihe more obvious lines of work the Institute should 
consider the needs'of the small gur manufacturer, investigate the possibilities 
of beet sugar production and assist the palm sugar industry. 

(9) The first Director and heads of divisions should be recruited on 
special terms, and other officers of the research organisation as members of 
the Indian Agricultural Service. 

(10) Subsequent Directors and heads of divisions should be appointed 

by promotion and given the status and pay of provincial Directors of Agricul- 
ture and officers in the selection grade of the Indian Agricultural Service 
respectively. ;r . 

(11) It is only research work on cane that would be taken over by the 
Institute and its sub-stations ; and the local Agricultural Departments would 
remain responsible for distribution of improved varieties, demonstration and 
propaganda. 

(12) As an exceptional case, the Institute might, with the knowledge of 
the local Department, issue canes direct to factories controlling their oum 
cultivation. ' 

(13) The objection that the Committee’s scheme ivould be difficult to work 
because it involves a separation of functions (a) between Imperial and pro¬ 
vincial and (b) between research and demonstration is met (a) by the provision 
for local research stations and equality of pay and status in the two branches 
and (b) by the facts that in Indian agriculture demonstration is as important 
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as research and requires equally high attainments, so that no invidious dis¬ 
tinctions are involved, and that separation is now essential to progress in 
agricultural improvement. 

(14) Factories should be encouraged to maintain their own agricultural 
advisers provided and controlled by the Sugar Research Institute. 

(15) The sugar industry should be expected to contribute), towards the cost 
of the Institute from the outset; and the first representative Board should 
evolve a practical system of contribution. 

(16) Peculiar conditions in India, especially the importance of the gur 
industry, preclude the complete elimination of Government interest in the In¬ 
stitute ; and when the industry is in a position to take over the main control, its 
funds should be provided by a voluntary levy on factories supplemented by a 
Government subsidy to ensure consideration of the interests of the small grower. 

(17) The functions of the Sugar Board would be to control the policy of 
the Research Institute and the administration of its funds, to advise Govern¬ 
ment on matters affecting the sugar industry, and to supervise the issue and 
receipt of returns by the Institute. 

(18) The cost of the Sugar Board would be negligible : that of the Research 
Institute, the Sugar School and the sub-stations is estimated at 35^ lakhs non¬ 
recurring and 12 lakhs recurring, but the latter should be largely reduced by the 
earnings of the sub-stations. 

(19) Profits on the research stations should be devoted to the expansion 
of the activities of the Institute. 

(20) The submission by factories to the Institute of returns approved by 
the Board should be made compulsory by legislation ; but proceedings for 
default should only be taken on the complaint of the Board. 

(21) The Research Institute should be located where it can serve not only 
the existing factory industry of Upper India but also the) great cane tract further 
west and north ; and a ; site in the Basti or Kheri district of the United Provinces 
would fulfil these requirements. 

(22) The same place should be adopted as the head-quarters of the Board, 
though the Chairman should have power in case of ‘necessity to convene 1 
meetings elseivhere. 

(23) The Sugar Bureau should be continued pending its absorption in the 
Research Institute. 

(24) Native States should not be asked to contribute to the maintenance 
of the Research Institute, but should be encouraged to seek the help of its 
officers and to open research stations tinder it. 
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COIMBATORE. 

385. The . proposal for the establishment of an acclimatisation and cane¬ 
breeding station in Madras emanated from 
History of the cane-breeding station. ^ q£ Agriculture in India at its 

seventh meeting in November, 1911, when the general question of the improve¬ 
ment of the Indian sugar industry was discussed. Such a station was regarded 
as essential for the botanical improvement of canes in India ; and of the three 
main sources of improved varieties, namely(1) bud variations, or sports, con¬ 
sisting of mutations rising spontaneously in the fields, (2) selections, including 
the acclimatisation of exotic varieties and (3) the cross-breeding of seedlings, 
it was pointed out that the last postulated the ability of the canes to arrow and 
to produce fertile pollen. So far as had been then ascertained, this only occurred 
in Madras and that Presidency was consequently selected for the location of 
the proposed station. The recommendation of the Board was accepted by the 
Government of India, who, with the concurrence of the Government of Madras, 
in June, 1912 obtained the Secretary of State’s sanction to the opening of the 
station at Coimbatore, the headquarters of agricultural research in Madras near 
the southern slopes of the Nilgiris, and the appointment to its control of Dr. 
0. A. Barber, Economic Botanist to the Government of Madras, for a period of 
five years. It was then contemplated that, on the retirement of Dr. Barber, 
the management of the station might be entrusted to his successor as Madras 
Economic Botanist in addition to the regular duties of the post. It was laid 
down that the officer appointed to the charge of the cane-breeding station would 
be expected to tour throughout India, and to use his appointment for the benefit 
of all Provinces alike ; and the Imperial character of the station was marked by 
the allotment of Rs. 21 lakhs from Imperial revenues to cover the estimated 
expenditure, both initial and recurring, throughout the five year period of sanc¬ 
tion. In view, however, of the fact that Dr. Barber would be working in close 
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communication with the officers of the Madras Agricultural College at Coimba¬ 
tore, and that questions of a petty character regarding the limitations of his func¬ 
tions and rights were likely to arise, it was considered better to leave the control 
of his appointment with the provincial Government. Office and laboratory accom¬ 
modation were provided in the Agricultural College, and Dr. Barber entered on 
his duties in October, 1912 ; though a special area for the cane-breeding experi¬ 
ments was not acquired till April, 1913, the first seedlings being grown in the 
Botanic Garden, Coimbatore. The soil of the experimental area was of the dry, 
garden type, irrigated from wells; as the main object of the station was to breed 
seedlings for the important cane tracts of Northern India, and the wet land on 
which cane is ordinarily grown in Madras was not considered suitable for this 
purpose. The soil was somewhat saline and unfit for cane at the outset, but this 
was rectified by a dressing of tank silt followed by deep ploughing and a crop 
of irrigated juar (Andropogon sorghum). Field bean (Dolichos lablab) was 
then grown as a green manure and ploughed in ; after which the land was 
thoroughly drained and prepared, and cane sets were planted in trenches. As 
a result of this treatment, the growth of North Indian canes on the station is now 
excellent. 

At its ninth meeting held in February, 1916, the Board of Agriculture in 
India, in view of the approaching expiry of the period for which the station had 
been sanctioned, recommended that it should be continued under general financial 
and administrative arrangements similar to those which had hitherto prevailed. 
Their recommendation was endorsed by the Madras Government, who pointed 
out that it was impossible for their Economic Botanist to assume charge of the 
station and that a -whole-time officer would be required to succeed Dr. Barber 
as he was shortly due to retire.. The Government of India took the opportunity 
to raise the question whether the station should not be transferred to Imperial 
control under the direction of their Agricultural Adviser but, in view of the 
Local Government’s obvious reluctance in according assent to this proposal, 
they dropped it\ and obtained the sanction of the Secretary of State to the 
continuance of the station for another five years and to the recruitment on 
special terms under a temporary agreement of a specially trained expert in 
cane breeding. An annual assignment of Rs. 44,000 a year was made from 
Imperial to provincial revenues to cover the estimated cost of the station. Dr. 
Barber continued to hold charge till he -went on leave preparatory to retirement 
in April, 1919, since when the post, known officially hut somewhat inaccurately 
as that of Government Sugarcane Expert, has been held on a temporary footing 
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by Rao Sahib T. S. Venkataraman who was associated with Dr. Barber as his 
senior Botanical Assistant throughout. Efforts to obtain a thoroughly qualified 
expert for the post from Europe have so far been unsuccessful. The total area 
of the station is now 52 acres. Coimbatore, we should add, stands about 1,300 
feet above sea level, and its average annual rainfall is only 22 inches. 

386. It being the main object of the cane-breeding station to replace inferior 
• local canes all over India by others giving 

Moil done. a higher sucrose yield per acre and at the 

same time capable of being grown under similar conditions of soil and climate, 
it was decided that the problem should be approached, in the first instance, by 
an attempt to raise seedlings. The following lines of work were, therefore, taken 
up :— 

1. The collection of as many varieties in the station as possible and their 

acclimatisation to the local conditions with the ulterior object of 
making them flower, 

2. The evolution of seedlings suited to the varying conditions of soil and 

climate in India with a high percentage of sucrose in the juice, great 
vigour and good habit, and 

3. The testing of the permanence of their characters when seedlings aro 

reproduced by cuttings, and ultimately when they are grown under 
field conditions in the locality for which they are intended. 

The collection and acclimatisation of varieties was naturally a matter of 
time, and in the early stages the work was practically limited to the thick canes 
already found arrowing in the neighbourhood of Coimbatore, although the soil 
of the station was not really selected for nor suited to the growth of thick canes. 
A number of seedlings were raised from these canes, but it was recognised that 
the progeny of thick canes were likely to prove of very limited utility in Nor¬ 
thern India and it was mainly to benefit this area that the cane-breeding opera¬ 
tions were directed ; for Southern India with its tropical conditions already 
possessed several thick canes of good type, and was better able to profit by the 
introduction of high class exotics than the Provinces of subtropical India. 
Every effort was, therefore, made to push on the work on thin canes, over a 
hundred varieties of which had been collected at the statiqp before the end of 
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1913. It was soon discovered that the time of planting had a marked effect on the 
arrowing of these canes, the ordinary planting season on garden land from 
February to April being unsuitable, and the last six weeks of the second season 
from August to November being favourable. As soon as this initial difficulty 
had been overcome, the policy of the station was directed to obtaining crosses 
between the thin, local, indigenous canes of Northern India and thick, imported, 
tropical varieties ; crosses of thin with thin varieties having been found to pro¬ 
duce seedlings of almost invariably poorer quality than the parent canes. The 
method adopted was to select the best cane of each locality, to grow it and make 
it flower, to cross it with good, thick canes, and to select the best of the resultant 
seedlings for trial in the locality from which the thin parent cane was obtained. 
The range of parents has latterly been enlarged by the inclusion among them of 
the wild reed canes (Sacchannn spontmeum) which exhibit the qualities of 
hardiness and immunity to disease in an exceptional degree, and are less strictly 
limited in their period of flowering than other varieties. They thus form a 
valuable link between the early flowering thick canes and the late flowering 
thin canes, whose different flowering periods render them extremely difficult to 
cross at all. This work of crossing has been greatly facilitated by the important 
discoveries that the occurrence of open anthers is an indication of the pre¬ 
sence of fertile pollen in the male flowers—an hypothesis which has been cor¬ 
roborated bv the Java test proving the presence of starch grains in the pollen— 
and that fertility in the female flower can be determined by the presence of 
starch grains in the stigma and style. It is not necessary to record in any 
detail the degree of success obtained in producing fertile seed from each variety 
of cane tested but, in general, it may be stated that the fullest development of 
arrows is found in various highly developed, thick canes at the one extreme of 
cane evolution and in the most primitive class of Indian indigenous varieties com¬ 
monly found in the Punjab at the other extreme. The great Saretha group is the 
most prolific among North Indian canes in producing masses of flowers from 
which any number of seedlings can be raised, but its members are liable to smut. 
The Sunnabile group, on the other hand, flowers sparsely and very few of its 
coihponent varieties produce seedlings. The Pansahi group arrows profusely 
but does not usually produce fertile pollen. In the Nargori and Mungo groups 
the arrows are nearly always deformed and frequently fail to protrude from 
their sheaths. The progress made in the raising and selection of seedlings, 
first at the Botanic Gardens, Coimbatore, and then at the cane-breeding station 
during the first seven years of its existence is indicated in tabular form in the 
statement we give b^ow. 
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Statement of progress in the breeding work at the Coir Aore Cane-Breeding 

Station. 


Year. 

No. of vane- ios 
arrowed. 

Seedlings rais d. 

Seedlings planted. 

Seedlings selected for 
further trial. 


Thick. 

Thin. 

Total. 

Per cent, 
thick. 

Per cent 
thin. 

Thi k. 

Thin. 

Thick, 

Thin. 

1911-' 2 .. 

The tune-breeding 

stut ion was 

not yet i»i e\ 
out in the 1 

isfence, hut 
•oUiuic Gat’d 

i pvrliniinary lot of 4! 
m, Coimbatore. 

seedlings 

hh planted 

1912-13 ... 

3 

3 

10,600 

94 

0 

1,650 

117 

168 

51 

1913-11 ... 

Ml 

Ml 

22,000 

91 

9 

2,200 

200 

266 

3 

1911-15 .. 

5 

4 

20,000 

55 

t 15 

2,060 

1,340 

107 

115 

1915.16 .. 

35 

30 

30,000 

38 

62 

2 003 

2 100 

66 

148 

1910-17 ... 

61 

31 

99,000 

41 

5 * 

1,10) 

3,490 

' 20 

186 

1917-18 ... 

S3 

52 

75,000 

'.7 

8! 

7o.» 

4,000 

Ml 

160 

1918-19 ... 

19 

15 

10,800 

3-5 

965 

Ml 

3,200 

Ml 

128 

1919-20 ... 

110 

36 

61,000 

19 

81 

27o 

7,730 

... 

... 

No IBs.— 

(.) Am in 

the previous y. ar, tho 1912-13 .codlings were raised in the 

ll' tanic Garden*, Coimbatore. 


(6) The failure of any varieties to arrow in 1913-11- was duo to the fact tint the land of the staticn WM 
i ot acquired till 4piil,l9l3. 1 he cares were consequently planted in May, the wrong time ^or 
arrowiuu. 


(e) Dots indicate that the figures arc not yet available. 

The figures clearly indicate the steady rate at which thin seedlings have 
supplanted thick in the breeding work of the station, until the latter class 
had practically dropped out of the operations altogether prior to the last season 
(1919-20), when a fairly large number of thick seedlings were raised, all we under¬ 
stand, from new parents. The fall in the total number of seedlings raised in 
the last three years docs not connote any reduction of activity at the station, 
but is due to the accumulated knowledge of earlier years facilitating the elimi¬ 
nation of parents found undesirable for the purpose in view. The statement 
illustrates, of course, only the work done at Coimbatore itself ; and not the 
extent to which selected seedlings have been distributed for local trial in 
Northern India. It is only recently that the 'experiments have reached a stage 
that enable this to be done ; the first batch of seedlings to be so distributed 
having been despatched in February, 1918 to 14 agricultural stations, mainly 
in Upper India. Up to the year 1920 this local distribution had covered a total 
of 33 seedling varieties ; some of which are reported to have shown consider¬ 
able promise ; though further trials are necessary before they can bo finally 
pronounced suitable to be given out to cane cultivators. Other lines of work at 
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Coimbatore have been the classification of cane varieties, with tile study of 
morphological and other differences inherent therein, and the acclimatisation 
of new varieties imported from foreign countries for direct distribution and not 
merely for crossing purposes. Out of some 75 varieties imported from Antigua, 
Barbados, Demarara, Hawaii, the Philippines, the United States of America, 
Mauritius, Java, New Guinea, Australia and Formosa, the varieties D 74, 
P. 0. J. 33A and Fiji B arc said to have proved most successful in this way. 


387. The Coimbatore cane-breeding station has so far been sanctioned for 

_ ,. , , , ,. two short-term periods, each of five years 

Continuance or the station. , , „ . . , . 

' only, the second of which expires m 

October, 1922. When these temporary arrangements were made, it was con- 
teitiplated, not that the problem could be finally solved in the time specified, 
but that the work might reach a stage at which, (the main lines of progress 
having been determined) close and continuous supervision by a highly trained 
expert officer employed solely for this purpose would be unnecessary, and the 
detailed work could be carried out by an assistant under the general guidance 
of a member of the Indian Agricultural Service who would combine this with 
his other regular duties. Events have not fulfilled this anticipation ; and we 
are not surprised, for, in our opinion, it was never justified. It is true that we 
shall have recommendations to make below in two respects limiting and in a 
third respect expanding the present activities of the station as a cane-breeding 
centre. It is also true that the station should, we think, be called upon to add 
to its functions and to act in future as a cane research station for South Madras. 
Still, when due allowance has been made for the former modifications, and even 
if tie latter development be ignored, we think it clear that a continuous supply 
of new and improved varieties of cane is as necessary in India as it is proving 
in other cane-growing countries and that the wide diversity of conditions of 
climate, of soil and of agricultural practice in the various parts of this country, 
combined with the exceptional scope for effecting improvements in cane culti¬ 
vation, render the cane-breeding problems even more complex here than else¬ 
where. Detailed expert supervision by an officer thoroughly trained in the 
technique of cane breeding is, therefore, and must always be required for their 
solution j and we have no hesitation in recommending, as the first of our pro¬ 
posals, the establishment on a permanent footing both of the cane-breeding 
station at Coimbatore and of the post of cane-breeding expert. This change 
will, aVc hope, be introduced without delay, and simultaneously should be effected 
the transfer of the station to Imperial control which the Government of India 
suggested in 1917. Whatever grounds there may have been for entrusting 
the work to provincial administration in its earlier stages and when the officer 
in charge was himself a member of the Madras Agricultural Department ; there 
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can be none now when the work has reached a stage at which it must come into 
closer contact with cane research organisations and workers in Other parts 
of India ; and when it is proposed to entrust the station to an officer recruited 
specially from Europe. That officer should now be recruited as a member of 
the sugar research organisation the creation of which we have advocated in 
the preceding Chapter, and he should be placed directly under the control of 
the head of the Agricultural division of the Sugar Research Institute. It will 
then be necessary for him to evacuate the laboratory and office accommodation 
occupied by his predecessors in the provincial Agricultural College, and com¬ 
plete equipment will have to be provided at the station itself together with 
the requisite chemical and botanical staff of assistants. 


388. Except in so far as we have definite recommendations to make tp fjbe 
Future wort of the station. contrary, we consider that the main, lines 


(a) Cane-breeding for Northern T'ntVa, 


of work already started at the cane-breed¬ 


ing station, including that on the classifi¬ 
cation of cane varieties, should be followed up with such modifications as the 
practical experience of the Sugar Research Institute may render necessary from 
time to time. In certain respects, however, we are of opinion that the policy 
hitherto pursued calls for reconsideration. Our most material criticism conoerps 
the ideal which the officers in charge of the station appear: to have set more 
and more definitely before themselves of evolving a type or types of cane for 
Upper India which will withstand the indifferent usage to which the ordinary 
cultivator at present subjects it and at the same time increase his yield of 
sucrose per acre. We realise that over a large proportion of the cane area 
of the Northern Provinces the spread of improved methods of cane cultivation 
will be slow and that the stages of improvement will be gradual and, in so 
far as the object is to obtain new varieties which will enhance the acre yield 
of sucrose without requiring a complete agricultural revolution, we regard it 
as entirely wise. Rut where the standard of cultivation is sp low as it is in 
most of the cane tracts of Upper India, we are convinced that, in attempting 
to achieve lasting improvements by the substitution of new varieties for old 
without any complementary improvement in the treatment they Will receive, 
the station is pursuing a Chimera. There are, it is true, very cjefinite limits 
beyond which the thin canes of the North India type will not economically 
respond to scientific agricultural treatment ; and such treatment, if it is to reap 
its fully value, requires improved varieties of cane to deal with. But it,is only 
where the standard of cultivation is already comparatively high, that any per¬ 
manent advantage is to be looked for from the spread of improved varieties 
without the simultaneous adoption of improved agricultural methods ; and 
it follows that, in our opinion, the cane tracts of Upper India offer very little 
scope for progress along this line of advance. Here varietal and cultural 
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improvements must go hand in hand ; and the object of the cane-breeding 
station should be to evolve canes which will adapt themselves to local conditions 
of climate and soil, and will return profitable enhancements of yield to such 
improved methods of cultivation as the local agricultural, authorities consider 
reasonably within the means of the ordinary cultivator to adopt in the near 
future. 


389. Another respect in which the policy of the station appears to us to re¬ 
quire modification is with regard to its 


fbj System of distribution. 


system of distributing seedling found suit¬ 


able for local trial. At present these seedlings are sent to any farm of the provin¬ 
cial Agricultural Departments on which cane is being grown ; and little regard 
appears to be paid to the comparative importance of the position occupied by 
cane in the activities of each farm or to the possibility of applying the necessary 
tests for the establishment of the success or failure of each variety. The insignifi¬ 
cant number of farms on which cane has been given predominant attention, no 
doubt, furnished considerable excuse for this procedure in the past ; but, even 
so, we think that the policy was mistaken, and that it is a waste of time and 
money to issue seedlings to stations where cane is not an object of special study, 
and where the full equipment of Inborn lory, power mills and boiling plant neces¬ 
sary for a critical examination of the canes received does not exist. The aver¬ 
age Circle farm has not the area nor (he machinery ; and the average Deputy 
Director of Agriculture in charge of it has not the time for the extensive and 
detailed tests these seedlings require ; and their distribution should in future 
be confined to the existing stations, the constitution of which into specialised 
cane research stations we have pro]msec! in our various provincial Chapters, 
and to the new cane research stations the creation of which we have also recom¬ 
mended. Until the Sugar Research Institute is complete, we would suggest 
that the distribution of seedlings in British India should be limited to the follow¬ 
ing farms which are at present, devoting considerable attention to cane pro¬ 
blems :— v 


Shahjahanpur in the United Provinces. 
Pusa in Bihar. 

Gurdaspur in the Punjab. 

.Torhat in Assam. 

Samalkota in Madras. 

Manjri in Bombay. 

Tharsa in the Central Province!?. 
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390. The organisation of these local stations for research work on cane will 

/ t . , ■ . , ... facilitate a further change in the functions 

(<■) System of si‘let-/ion of seedlings. 

of the cane-breeding station which we 
wish to put forward. It seems to us that there is at present a tendency for the 
process of selection of seedlings for trial elsewhere to be carried rather further 
at Coimbatore than is wise, if the best practical results are to be obtained. It 
must be remembered that Coimbatore owes its existence as a cane-breeding 
station to the fact that canes can be made to produce fertile seed there, when 
they will not do so in Upper India. It was not chosen because it was in any 
way typical, either climatically or agriculturally, of the cane areas of the North. 
The opportunities, therefore, of deciding at Coimbatore what seedlings are and 
what seedlings are not likely to prove successful in the Punjab, the United Pro¬ 
vinces or Bihar are strictly limited, and any attempt to exceed those limits may 
involve the rejection of seedlings which would, on local trial, have proved suitable 
for introduction. The behaviour of a cane on the soil.of the cane-breeding 
station is not an index of its behaviour elsewhere ; nor is it always possible, even 
granted the most intimate and scientific knowledge of the local conditions of 
another tract, to infer from results at Coimbatore the prospects of a particular 
cane proving successful in that tract. The breeding work of the station would, 
we are convinced, derive nothing but benefit from the restriction of the selection 
work lo a purely general and preliminarv survey with a view to the elimination 
of canes obviously unfit for any practical purpose and to the division of the rest 
of the seedlings raised into broad groups according as they possess certain main 
characteristics known to be suited to particular cane tracts. Tn making this 
selection the officer in charge of the cane-breeding station would be guided by the 
known requirements of each tract in respect of types, and by the periodical 
reports received from the cane research stations of each Province by the Agri¬ 
cultural division of the Sugar Research Institute- The critical and final tests 
necessary for a more detailed selection would then be made at the cane research 
stations, to the officers in charge of which much of the selection work now at¬ 
tempted at Coimbatore would thus be entrusted; and the cane-breeding station 
would be freed to devote more whole-hearted -attention to the breeding side of 
(lie work. 


391. Another line of work at present pursued which should, we think, be dis- 
fd) Tlisenntivnance of acclimatisation continued on the formation of the Sugar 
irnrL Research Institute is that of acclimatising 

canes imported from foreign countries for direct distribution to other parts of 
India. . We do not overlook the fact that the station was originally constituted as 
an acclimatisation (as well as cane-breeding) station. From a careful perusal 
of the proceedings of the Board of Agriculture in India of 1911, which originated 
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this proposal, w father that the reasons which weighed with the Board in sup¬ 
porting this combination of activities were that acclimatisation of exotic canes 
had ^already been practised with success in Madras, that the cane industry was 
well developed there and that the cultivators could command the necessary 
capital. Our Chapter on Madras indicates that we are wholly unable to endorse 
at least one of these premisses ; but their accuracy or otherwise is of no moment : 
for none of them in any way supports the initiation of acclimatisation work at 
Coimbatore for other Provinces in India than Madras itself ; and even there the 
experience of Samalkota has shown that over-centralisation leads to frequent 
failure The fact that up to the present the cane-breeding expert has been the 
only officer in India allowed by the rules framed under the Destructive Insects 
and Pests Act (II of 1914) to import canes direct from foreign countries without 
an official certificate from the country of origin that they are free from pests and 
diseases has, perhaps, furnished some justification for the practice ; but we lave 
already advised in paragraph 248 of Chapter XV that this power should be 
transferred to the Director of the Sugar Research Institute as soon as it comes 
into, being. We recommend, therefore, that all attempts to acclimatise Bob 
canes at the caned,reeding station for direct distribution elsewhere than to he 
southern districts of Madras should be abandoned as outside the scope of the 

Sht 'r,. T]wro is , „„ the other hand, one important l-espect in which we should be 

o-lad to soo the breeding operations-extend- 
(e) Breeding of thick canes. (>( j \\'e have already pointed out that until 

last season (1619.20), thick canes had almost totally disappeared from the list of 
seedlings obtained ; and have emphasised in our Chapters on Madras and Bombay 
the importance of evolving new thick varieties for those Provinces ...stead of de¬ 
pending sololv on the acclimatisation of erotics. To these Provinces we would add 
not only the Peninsula generally but also Bmma and Assam, where the prospects 
of developing a factory industry are exceptionally promising, and "-here the 
demand for fl constant supply of new varieties of thick and medium canes y 
shortly be insistent. We were informed that of the total area o f “j * 

station onlv 6 acres wore, really suitable for the cultivation ol thick earns, and, 
if this is true, wo would recommend that the latter area should be increased 
as soon as possible by 25 or 30 acres, ami that the breeding ot thick and medium 
canes for those Provinces to which they are specially adapted should be accoided 
an important place in all future programmes of work. This leaves some 46 
acres for breeding experiments on tliin canes; and. if onr proposal is accepted 
that much of the selection work at present carried out at Cmmbatoio should b 
made over to the cane research stations, we doubt whether any extras,on here » 
necessary. This, however, is a matter which might well be held over for deci¬ 
sion in the light of the opinions expressed by the cane-breedmg export and the 
officers of the Sugar Research Institute when appointed. 
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"93. Wo have already adumbrated our proposal that the cane-breeding station 
Coimbatore an a cane research station for at Coimbatore should combine its present 
bont/i Madras. functions with those of a cane research sta¬ 

tion for the southern districts of Madras. We wish here, however* to make it 
clear that nothing could be further from our intention than to minimise in any 
way the paramount importance of the primary and essential object of the station 
as a centre for the breeding of canes for all India- Anything that would jeopar¬ 
dise or impede the fulfilment of that object must be discountenanced at once, 
and, should experience belie our view that the officer in charge at Coimbatore 
will be able to find time to deal with the more general research problems of cane 
growing in addition to the special problem of breeding, we should be the first to 
advocate the abandonment of the proposal which we base on it- For the present, 
however, we consider such a combination of functions practicable, particularly 
as the same reason which precludes us from suggesting a separate cane research 
station for South India—namely the comparative smallness of the cane area and 
the limited prospects of extension—precludes us from recommending that the 
area to be devoted to general research work on local cane problems should be on 
anything like the scale we have considered necessary in other cane tracts. Sepa¬ 
rate land will have to be acquired for this purpose, and this must always be kept 
entirely distinct from the cane-breeding area, but should be as nearly as possible 
contiguous with it. Its extent will naturally depend on the time whjeh the officer 
in charge is able in practice to spare for the solution of the local problems of 
South Madras, but, in the first instance, at any rate, 50 acres should suffice. 
Later on, it may lie found advisable to take advantage of the two planting seasons 
in this district by making this a centre for the rapid multiplication on a largg 
scale of sets of approved varieties in the manner described in paragraph 22 of 
our Chapter on .lava, and, in that event, a good deal more land would have to be 
taken up ; but, except for this purpose, we do not think it will be advisable greatly 
to extend the 50 acres we have suggested so long as the cane-breeding expert 
remains in charge of both branches of work. It is unnecessary to indicate in 
detail the lines of work that should be undertaken : they will broadly correspond 
with those we have already laid down generally for Madras in Chapter X. 
We think, however, that a special series of experiments should be opened to 
ascertain the water requirements of cane, in view of the large number of Irriga¬ 
tions now given in the Coimbatore district ; and that the work on acclimatisation 
of exotic canes for the southern districts of Madras, to which we have already 
said that we would now restrict the acclimatisation work of the station, should, of 
course, be transferred from the cane-breeding area to the area to be acquired for 
local research work. 

394. This Completes our recommendations for the station at Coimbatore ; but 
i it does not exhaust the discussion of the 

*~*"**» T problem of. caue-breediag : for .all. Mm, 
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Valuable as the work done at Coimbatore has been, it has throughout laboured 
under the disability that by'no means all of the North Indian or of exotic canes 
will produce fertile seed there. ■ The great Mungo group of indigenous canes has 
proved an almost complete failure in this respect and the Panhasi and Nargori 
groups have been hardly less disappointing. The possibilities of evolving suc¬ 
cessful seedlings for the cane tracts to which these canes belong would be greatly 
enhanced, if this serious limitation on the number of available parents could be 
removed. Recent experience in Mysore has afforded reason to believe that canes 
which will not yield fertile seed in Coimbatore may be induced to do so in other 
localities. Whether the conditions governing this variation in habit depend 
on altitude, rainfall or some other cause has yet to be ascertained, but an effort 
should certainly be made to discover a new area in which canes exhibiting steri¬ 
lity at Coimbatore can be made to produce seed and a site should there be selected 
for the establishment of a second breeding station. Other things being equal, 
it would, we think, be found administratively more convenient to select a site in 
a Province of British India, and we would instance the Madras districts on the 
eastern border of Mysore, particularly the western taluks of Chittoor, as a tract 
worthy of investigation. Preliminary trials might well be started at once but 
we would deprecate any final selection of a site until the Sugar Research Institute 
has been created and a permanent incumbent of the post of cane-breeding expert 
has been appointed, and their advice obtained. Should the site ultimately decid¬ 
ed on fall within the tract we have tentatively proposed, we consider that, like the 
station at Coimbatore, it should fill the dual role of breeding station and general 
research station for the central districts of the Presidency. The respective 
areas would here also be kept quite distinct, and 50 acres should be fully adequate 
for each, or 100 acres in all. 


395. The location of the cane-breeding work for all India in Madras, combined 

with our proposal to take advantage of the 
presence of the breeding stations to link 
them up with research work on local problems, necessitates a readjustment of 


Administration and staff. 


the administrative machinery we have designed for other Provinces. Here it 
will be impossible to centralise the provincial research work under a single cane 
specialist without an overlapping of activities and a collision of functions which 
it is eminently desirable to avoid- Madras will, therefore, have to be treated as 
two Provinces, the northern portion, consisting of the districts to be served 
by Samalkota and the research station we have proposed for Ganjam and 
Vizagapatam, to be under the control of the special officer recommended for those 
stations in paragraph 1G7 of Chapter X, together with the central districts 


east of Mysore, if a second breeding station is not eventually located there; 
and the southern portion, comprising all districts served by the breeding station 
or stations, as the case may be, to bo under the control of the cane-breeding officer. 
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Much the more important work, from the provincial point of view, lies in the 
former of these two zones ; and, while we realise that the' arrangement we have 
preferred is far from being ideal, we arc convinced that it is the best practical 
arrangement for some time to come. 

It remains to consider whether any additional staff is required for the 
efficient control of the cane-breeding stations, on the assumption that their acti¬ 
vities will in future be directed along the lines we have laid down. 
So long as there is only one station, that at Coimbatore, it is, we think, obviously 
within the capacity of a single expert officer to control under the general direction 
of the head of the Agricultural division of the Sugar Research Institute. This 
of course postulates the appointment of a thoroughly competent staff of 
Assistants with chemical and botanical attainments of as high an order as is 
at present obtainable in India. For this purpose we need hardly point out that 
the existing scale of pay for these Assistants, (which is, we believe, only Rs. 50 
per mensem rising by annual increments of Rs. 10 to Rs. 150) will need to be 
very materially raised. The main point for consideration is, however, whether 
a second breeding expert of equal qualifications with the first will be required to 
control the second breeding station, when it is opened. So much depends on 
future developments that we hesitate to dogmatise in the matter, but, on the 
whole, we are inclined to the view that, provided the two stations are not unduly 
far apart, the cane-breeding officer in charge of Coimbatore, which would, of 
course, remain his headquarters and the more important station, should be able 
to supervise the operations at the second station also, the detailed experiments 
being carried out under his orders by the senior of his Botanical Assistants, who 
would reside at the station and be granted a duty allowance in addition to his 
pay as Assistant in virtue of his enhanced responsibilities. A Chemical 
Assistant would also be required permanently on the station, but we would 
leave it to the officers of the Sugar Research Institute to advise whether a 
special allowance would be warranted in his case. We need hardly add that no 
scientific Assistant should be appointed to the new breeding station who has not 
received a thorough training in the technique of cane-breeding at Coimbatore 
and that, in the earlier years of the new station at least, the additional charge of 
the research work on local problems will be too much for the Assistant in charge 
of the breeding experiments. A separate Assistant, preferably with good che¬ 
mical qualifications, should be appointed to discharge the duties of this branch 
of the station’s activities- 


396. We cannot close this Chapter without an acknowledgment not only of 

the great benefit to India of the work 
Dr. Barber s %or • done by Dr. Barber during the six years 

that he held charge of the cane-breeding station at Coimbatore but also of our 
L3ISC 2 Z 
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own obligation to him, It is the soundness of his botanical researches at 
Coimbatore that has enabled us to recommend a forward policy of expansion 
in cane-breeding work; and the frequent occasions on which we have cited him 
as our authority in our provincial Chapters themselves testify to the extent 
and value of his labours on the classification of Indian canes. We are further 
indebted to him for the compilation of special notes for our use„ of which wo 
are glad to record that* we have taken liberal advantage- 


Summary of Conclusions and Recommendations. 

(1) The Coimbatore cane-breeding station and the post of cane-breeding 
expert should noiv be made permanent. 

(2) The station should be transferred to Imperial control. 

(3) The main lines of work noiv in progress should be continued, excerpt that 
the attempt to evolve improved varieties of cane for Upper India which ivill 
withstand the indifferent usage of the ordinary cane grower should be abandon¬ 
ed as impracticable. 

(4) Seedlings should only be distributed for trial to farms on which cane is 
an object of special study- 

(5) The selection work at Coimbatore should be confined to a purely general 
and preliminary survey, detailed selection being transferred to the cane research 
stations in the various Provinces. 

( 6 ) The acclimatisation of imported canes at Coimbatore for direct distri¬ 
bution to other parts of India should be discontinued except for South Madras. 

(7) More attention should be paid to the breeding of new varieties of thick 
canes for Peninsular India, Burma and Assam. 

(8) The area of the station should, if necessary, be increased by some 25 
or 30 acres for this purpose. 

(9) Coimbatore shoidd also become a cane research station for South 
Madras. 

( 10 ) Separate land will be required for this purpose,, but 50 acres should 
suffice. 
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(H) In addition to undertaking the branches of work indicated in 
Chapter X, the research station should carry out special investigations into 
the water requirements of cane. 

(12) A second cane-breeding station is required mainly for the raising of 
seedlings from parents that will not produce fertile seed at Coimbatord. 

(13) A suitable site might be found in the Chittoor District of Madras, but 
its selection should await the creation of the Sugar Research Institute. 

(14) If located in the Chittoor tract, the station should also serve as a cans 
research station for Central Madras, 

'» 

(15) An area of 100 acres in all should suffice for both purposes. 

(16) The cane research officer recommended for Madras in Chapter X 
should control the cane work in the northern districts only ; the cane work in 
the southern districts being controlled by thd cauc~breeding expert. 

(17) The cane-breeding expert shoidd control both breeding stations, making 
‘Coimbatore his headquarters. 

(18) He should be provided with a thoroughly competent staff of Botanical 
and Chemical Assistants, the rates of pay for whom shoidd bd raised. 

(19) His senior Botanical Assistant shoidd hold charge of the second breed¬ 
ing station under his control, and should receive a special allowance. 

(20) A Chemical Assistant is also required for thd second breeding station ; ’ 
and the cane research work there should be entrusted to the charge of a separate 



CHAPTER XXV. 


SUGAR SCHOOLS. 


397. The examination we have made in Chapter XX of factory conditions in 

ne demand for an indigenov* snpfy. India has demonstrated the regrettable in- 
of expert assistants. efficiency of sugar factories in this 

country as compared with those in other sugar producing countries. Our en¬ 
quiries have shown that one of the most important reasons for this inefficiency 
is the difficulty of obtaining an expert staff of chemists and engineers. And 
this difficulty is in its turn undoubtedly attributable to the fact that the terms 
offered have not been sufficiently attractive to induce men from other countries 
to come' to India combined with the fact that it has hitherto been impossible to 
secure men trained in India. The cane cultivation at present controlled by the 
factories themselves in India is almost negligible. We look forward, however, 
to a marked increase in it as a result of our recommendations ; and wo also trust 
that even where factories do not control cane cultivation they will in the future 
realise the desirability of taking a greater interest in the agricultural develop¬ 
ment of the area which supplies them with cane than has hitherto been apparent- 
Should our anticipations in those two respects be fulfilled, trained agriculturists 
with a thorough knowledge of cane cultivation will become as necessary to a 
factory as chemists and engineers. 

The chemical control in Indian factories is of the most superficial descrip¬ 
tion ; and yet, when factory administrators wish to replace rule of thumb 
methods by efficient control and look for chemists with a training which fits 
them to undertake duties of a responsible character, they are unable to find them 
in India. All that can be done, therefore, is to engage men who have passed the 
Matriculation or School Final examination, or possibly the F. A., or F. Sc. exami¬ 
nation, and to teach them certain purely mechanical processes such as the way in 
which to polarise sugar and megasse. These men have not a sufficient knowledge 
of chemistry, physics or mathematics to make good chemists, and in nine cases 
out of ten are nothing more than chemical mechanics. It will be evident that, 
when the chemical work of a factory is in the hands of men with, such indifferent 
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training as this, efficiency cannot be expected. The position is much the same 
in regard to engineers and agriculturists. Trained men are not at present pro¬ 
duced in India, and the demand for them in all the sugar producing countries 
of the world hasmiade it’ difficult, if not impossible, to recruit them from outside 
this country. The result is that, with scarcely an exception, all-the factories 
we visited in India are under-staffed on the expert side. The superior staff sel¬ 
dom numbers more than four or five ; and few of these have had any special 
training in sugar. 

398. In order to secure the development of the sugar industry in India on. 
Need for a centre of specialised train- right lines, it is, therefore, a matter of 
ing. vital necessity that an educational orga¬ 

nisation should now be provided which will offer men in this country an oppor¬ 
tunity of securing the technical training which will qualify them to enter the 
sugar industry as competent workers. Our enquiries convinced us that even in 
present conditions the industry offers excellent prospects to those who are prepar¬ 
ed to fit themselves by a suitable training for employment in it- The necessity 
for an educational organisation being thus apparent, we proceed to discuss the 
form it should take. 1 

The training required in sugar chemistry, engineering and agriculture is 
of a highly specialised character and is given in none of the science, technical, or 
agricultural institutions at present in existence in this country. So far as we have 
been able to ascertain, the technical colleges in other countries which give courses 
of instruction in sugar technology and the special agriculture of the sugarcane 
are tlie Audubon Sugar School of the Louisiana State University, the College of 
Hawaii, the Royal Technical College, Glasgow, the Technical High School, 
Charlottenburg, Berlin, and the Fruhling and Schultz Sugar School, Brunswick. 
The last three of these give instruction in sugar engineering and chemistry only. 
The sugar schools in Louisiana and Hawaii, on the other hand, are situated in 
countries which produce cane, and therefore devote attention to both cultivation 
and manufacture- They work in conditions resembling those which exist in 
India, and we shall, therefore, examine briefly their organisation, objects and 
results in order to see how far the experience they have gained can be applied to 
the solution of the problem of training competent men for sugar factories in 
India. 

399. The Audubon Sugar School was established in 1891 by the Louisiana 
The Audubon Sugar School. Sugar Planters’ Association as a part of 

(a) Hillary of it» development. the Sugar Experiment Station which had 

been started some five years earlier for the study of agricultural and manufac¬ 
turing problems. The material equipment of the Sugar Experiment Station 
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Sugar School is valued at 100,000 dollars (Rs. 3,12,500 at the pre-war rate of ex¬ 
change). It consists of very complete laboratories both for chemical control and 
chemical and bacteriological research and a library devoted to the literature of 
sugar. A prominent feature is a small nine roller mill* crushing just under one 
ton of cane per hour and a oomplcte plant for turning out white sugar. On the 
Sugar Experiment Station are grown all the well established varieties of cane 
together with many yet in the experimental stage. It was anticipated at the 
outset that the school would appeal mainly to graduates of schools of engineering; 
and the course, which was of two years duration, was, therefore, mainly post 
, graduate in character. It was, however, soon found that, under the conditions 
t)iep. existing in Louisiana, the demand for training came mainly from men of 
mature, age, many of whom were already employed in the industry, and that the 
standard of education of most of the students was not such as to enable them to 
undertake with any prospect of success the advanced course which was all the 
institution offered. It is highly probable that the same difficulty will be encount¬ 
ered in India in the initial stages of technical training for the sugar industry; and 
we shall therefore discuss it later in this Chapter. The difficulty is one which is 
common in the early stages of development of all branches of technical educa¬ 
tion. It is stated to have somewhat hampered the work of the Audubon School 
at the commencement, but it appears to have been successfully overcome by 
individual attention to each case as it arose. In 1896 the Sugar School was in¬ 
corporated in the Louisiana State University, and in 1908 its importance had 
become such that it was reorganised as a college of the University. By this time 
the Standard of the candidates for admission had so improved that the Univer¬ 
sity authorities were able to insist on a sound preliminary training in chemistry, 
physics, mathematics ;vnd the biological sciences as given in the ordinary Univer¬ 
sity courses before the special work on sugar technology and agriculture was 
taken up. 

400. The course as prescribed in 1897 lasted for four years, the first two of 
(b) History of the courses of training which were devoted to preliminary train- 
prescribed. ing in science, and the last two to practical 

work. In 1899 the course was extended to five years, as it was considered that an 
additional year was necessary for a sound scientific training. Under this arrange¬ 
ment the first part of the course is confined to mathematics, organic or inorganic 
chemistry, analytical chemistry, mechanical engineering, electrical engineering 
and English. The teaching in all these subjects is of a standard similar to that 
of other American Universities. Until 1903 the last two years of the Course 
were devoted to practical work on the plantation and in the small model factory 
on the Sugar Experiment Station and to special lectures and laboratory work ort 
sugar, chemistry and engineering, stress being laid on the speed and accuracy 
pf analytical work. In 1903, however, as the result of the experience which had 
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been gained with selected students, arrangements were made fqr all students to 
spend their last year in an ordinary factory under strictly commercial condi¬ 
tions, which means that the students receive the regular salary of Assistant 
Chemists or Engineers. This policy, which has now become the 1 regular policy 
of the school, was only rendered possible by the co-operation of factory managerSj 
v\ T ho met the authorities of the school more than half way and have invariably 
given the students all the assistance in their power. The advantages of spend¬ 
ing the final year in a factory instead of in undergoing a routine course at the 
school have been very marked. The students have been given self-confidence, 
an appreciation of working conditions and a sense of responsibility which could 
have been obtained in no other way. 

In the early years of the school chemists and engineers with chemical train¬ 
ing were in greater request than agriculturists, and the tendency was, therefore, 
for students to study chemistry or engineering at the, expense of agriculture, Of 
late years the increased openings for scientific agriculturists in sugar countries 
has led to a greater demand for instruction in tropical and sub-tropical agricul¬ 
ture. In order to meet this demand a special course in agriculture was started 
in 1912, and the students now specialise throughout the course either in agricul¬ 
ture or. chemistry and engineering, though both courses have much in common. 

403. It will be gathered from what has been already stated that the courses 
(c) Details of the practical training during the last two years are essentially 
provided. professional ; and it, therefore,' appears 

worth while to examine in somewhat more detail the methods which have been so 
successfully applied to initiate the student into the working details of his future 
employment. As a result of the pi'elimuiary training, the students enter their 
fourth year with a knowledge of sugar analysis, of the main principles of agri¬ 
cultural practice and of the general mechanics of sugar house machinery, 
heir practical work commences at the beginning of that year, when, before the 
season opens for cane crushing they are required to overhaul the machinery 
of the small experimental factory at the Audubon Experimental Station and 
to clean and repair it. After the crushing season has begun each student in turn 
is placed m charge of the different parts of the factory such as the cane mill, 
sulphitation apparatus, clarifiers, filter presses, double effet evaporators, vacuum 
pans and centrifugals. He is required to operate these himself. An elaborate 
system of chemical control, which is practically identical with that in use in the 
large factories in Cuba and Porto Rico, has been instituted for the small experi¬ 
mental plant. Each student is given a definite amount of cane and is required 
to carry out a detailed and systematic chemical and mechanical control of the 
model factory. At the end of the season’s work the students are thoroughly 
conversant with the technique of every part of the Sugar House, though of course 
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they are not skilled artisans. The following season, as already stated, is spent 
on factories and plantations in the State- On these the students are treated as 
ordinary employees, receiving no special favours and expecting none. They 
are paid the same salaries as other men employed on the same work and retain 
their positions only if their work justifies it. 

It only remains to add in regard to this school that there has always been a 
keen demand for the graduates, of whom ten to twenty-five pass out every year, 
and that the school has attracted students from every sugar producing country 
in the world. 


402. The college of Hawaii was established in 1907 by an Act of the legis- 

S» s * r S,holrft’. e CM*,e »/tfWi. l at " re ? f tlle T 'm‘°ry of Hawaii. The 

funds tor its maintenance are provided 
partly by the local and partly by the Federal Government ; and the management 
is vested in a Board of Regents who are appointed by the Governor of the Terri¬ 
tory and are five in number. The courses in Sugar Technology form part of the 
regular courses offered by the College and are designed primarily for students 
who intend to take up active work in some branch of the sugar industry. The 
college possesses no special cane station or model factory of its own ; and the 
practical training included in the courses is carried out on the experiment station 
of the Hawaiian Sugar Planters’ Association and in the factory of the Kahuku 
Plantation. 


403. There are two alternative courses in Sugar Technology both of which 

M **. of HmrMcal i,4r,clio,. fo “ r *» a * rioultaral «»«*• 

winch is intended for men who propose to 

devote themselves to cane cultivation and an engineering course which is intend¬ 
ed for men who wish to specialise in factory work with a view to employment as 
chemists or engineers. Both these courses in the first two years are identical 
with the ordinary agricultural and engineering courses of the college, except that 
some special work on chemistry is included in the engineering course. In the 
last two years of the agricultural course advanced chemistry is studied In addi¬ 
tion to purely agricultural subjects for the reason that sugar production is 
probably more dependent on chemistry than any other branch of agriculture. 
The students are, therefore, instructed in the principles of sugar analysis, in 
order that they may bo -able to carry out tests with different varieties of cane. 
Lectures on sugar manufacture are also given, as it is considered very neces- 
sai> that an agriculturist should know what becomes of the cane he has grown. 
The last two years of the engineering course are devoted to work on sugar manu- 
faeture and sumir analvsis. snooial attention tiemo* onvon to otiemifitiw 
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404. The practical training of the students of both courses is undertaken dur¬ 
ing two periods, one of eight weeks during 
(b) System of practical training. ,, , ,, , „ 

9 - the summer vacation at the end of the 

third year and one of eighteen weeks during the second term of the fourth year. 
During these periods the students taking the agricultural courses work as student 
assistants on the experimental station of the Hawaiian Sugar Planters’ Associa¬ 
tion and those taking the engineering course as apprentices in the factory of the 
Kahuku Plantation, where they are subject to the regular 1 discipline of the 
factory. Whilst they are working outside the college all students receive a 
stipend of 45 dollars a month and travelling expenses which, in the case of the 
engineering students, are paid by the factory. The final examinations are held 
at the end of the second period of practical training. As at the Audubon School, 
students wh‘o pass these examinations receive the degree of B.Sc. 


405. We have already expressed the opinion that a Sugar School which will 
Linen on winch a Sugar Sctoi l for provide a thorough training in agriculture, 
India should be established. chemistry and engineering should now be 

established in India. Wo suggest below the principles which should be followed 
and the aims which should be kept in view in establishing this school, in order 
not only that it may meet the needs of the Indian sugar industry in present con¬ 
ditions but also that it may adapt itself to changing conditions, as the industry 
develops. AVe recognise, however, that further enquiry into the working 
of Sugar Schools in other countries is desirable before the details of the courses 
of instruction to bo given at this school are finally determined. We consider 
that the school should form an integral part of the Sugar Research Institute, 
the establishment of which we have proposed in Chapter XXIII. There 
is an obvious objection to this ; which is that, if the officers of the Sugar Research 
Institute have to undertake teaching duties, their research work will be hampered. 
We admit the force of this objection ; but, on the other hand, it must be remem¬ 
bered that courses in agriculture with special reference to cane and in sugar 
technology have a very definite and practical object. For this reason it is desir¬ 
able that instructions should be given by expert officers in close touch with the 
details of the industry. This can only be secured by combining the Sugar School 
with the Research Institute. The number of students at the proposed school is 
not likely to be large, and the proposal we make later in this Chapter for prelimi¬ 
nary training at agricultural and engineering colleges will eliminate teaching of 
an elementary character. Even if the combination of the Research Institute 
and Sugar School had not the advantage of securing training of a thoroughly 
practical character, we should not feel justified in recommending a separate 
school on account of the heavy expenditure which would be involved. 

L3ISC 3 A 



402 


SUGAR SCHOOLS. 


406. The aim of the Sugar School should be to give a full course in agricul- 
Character of the training to he fro - ture and technology of such a character as 

will not only enable students who pass 
through it to take up junior posts as chemists, engineers or field managers 
immediately on leaving the school but will also qualify them to work up in due 
course to the position of managers of concerns which both grow cane and manu¬ 
facture sugar. The realisation of this aim must be gradual, as at first special 
provision for less advanced work will be required to meet the immediate needs 
of the industry. Tt is probable that at the outset the greater number of applica¬ 
tions for admission will be from men who are already employed in the sugar 
industry and require a specific course of instruction in one branch of work only 
such as improved methods of cultivation, methods of mill control or laboratory 
practice. The demand for special instruction should, however, disappear as the 
needs of men already employed are satisfied. 

407. We regard it as essential, if the school is to fulfil its aim, that students 
Treliminarg courses at Agricultural or admitted to it should have received n 

Engineering Colleges essential. thorough grounding in elementary mathe¬ 

matics, chemistry and physics with some preliminary training in the general 
principles of agriculture or mechanical engineering. This training can best be 
provided by the first and second years’ courses at the existing Agricultural and 
Engineering Colleges; but these will require to be supplemented in some respects, 
as it is desirable that students should come to the Sugar School with a working 
knowledge of the principles of sugar analysis, the estimation of reducing sugars 
and the construction and use of the polariscope. As we have already said, the 
number of students seeking admission to the Sugar School will not be large; 
and there should, in our opinion, be no difficulty in making arrangements under 
which such students would first be admitted to the ordinary courses of an 
Agricultural or Engineering College and be given some additional instruction 
in chemistry and physics. We attach special importance to this training 
preliminary to the full course of the Sugar School, and are of opinion that it 
should be rigidly insisted on in all cases. 

408. We consider that the course at the Sugar School itself should be of 24 
Courses of theoretical training at the years’ duration. It should commence in 

Sugar School, October and the last term should end in 

April. This will enable instruction to be given during three crushing seasons 
and during two complete agricultural seasons from planting to harvest. The 
sugar industry consists of two well defined branches, the growing of cane and the 
manufacture of sugar. This division should be recognised in the organisation of 
the Sugar School, which should have two sections, an agricultural section for 
studhhts who wish to specialise in cane cultivation and ultimately to become field 
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managers, and a .chemical and engineering section for students who wish to 
specialise with a view to becoming chemists and engineers in factories. The 
courses in both these sections will have some work in common. It is necessary; 
that a field manager should have some knowledge of engineering, and it is very; 
desiiable that chemists and engineers should have some knowledge of cane culti¬ 
vation. In noth sections attention will be paid to chemical work, whilst in the 
chemical and engineering section special importance will be attached to instruc¬ 
tion in methods of sugar analysis and in regard to the speed and accuracy of the 
analytical work required in factory control. We do not propose to enter into 
any great detail regarding the precise nature of the courses which should be 
given, since, as we have already stated, further enquiry on this point is desirable. 
Instruction would, of course, be given by means of lectures, laboratory work 
and woikshop practice at the school; and we need not do more than emphasise 
that practical work on the farm which would be attached to the school and in the 
factory should form the most prominent feature of the course. The lectures and 
laboratory work would deal with such subjects as the following: 

The principles of improved methods of cultivation and manuring and the 
selection of varieties of cane. 

The use and benefits of drainage and methods of carrying it out- 

A study of the use oi irrigation water and methods of applying it. 

The chemistry of sugar house products. 

The analytical methods used in factory control. 

The descriptive study of the machinery used in sugar factories. 

Theories of heat as related to evaporation, cooling and condensing, with 
special reference to the design of evaporators and vacuum pans. 

The design of sugar machinery. 

We consider that, as many modern factories are substituting electric for 
steam power, the engineering course should include electrical engineering. 


409. In order to provide for the practical training, the importance of which 

Prcmo, of ™ ^ 80 oftm “ » 

,. , . , Chapter, it will be necessary that, in addi- 

tion to lecture rooms and laboratories, the school should have a farm for the 
practical instruction of the students in the agricultural section and a small model 
ac or> or that of the students in the chemical and engineering section The 
farm should, in our opinion, be not less than 500 acres in extent, but this includes 
provision for the experimental area required for research in the Sugar Research 
Institute itself. The farm will provide cane for the small factory; 'and both 
farm and factory should, if properly managed, be almost, if not entirely, 
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self-supporting. We # have suggested the addition of a factory to the 
scliool, as we are strongly of opinion that a student can only gain a 
really thorough knowledge of all the mechanical operations connected with the 
manufacture of sugar by actually carrying them out himself. This he would be 
unable to do in a large factory ; nor would he in such a factory receive sufficient¬ 
ly detailed instruction in regard to the overhauling of machinery and the repair 
and care of the various parts. Before a student is sent to a large factory, there¬ 
fore, we regard it as essential that he should have proved himself competent in 
the different branches of the work of the small factory we propose, which should 
be a complete model of its kind, suitable for purposes of instruction in all the 
major operations carried out at a white sugar factory of commercial size. A 
very strong reason for the inclusion of a small factory in the equipment of the 
school is that factories working; under commercial conditions cannot afford to 
have their operations hampered by flic presence of a number of inexperienced 
students. Admission of the students of the school to factories will obviously be 
much more easily secured, if they have already received an appreciable measure 
of practical training. We consider that students who have passed satisfactorily 
through the school should spend the last cane harvest during their course at a 
large factory. If our proposals in regard to the establishment of a Government 
factory are accepted, this will present no difficulty. If, however, a Government 
factory is not established, it will be necessary to make arrangements with private 
companies to receive the students from the school as assistants. In view of 
the value to the sugar industry of a supply of properly trained men, we have no 
doubt that such companies would be willing to co-operate in this matter, as they 
have done in Louisiana and Hawaii. As in Louisiana, the students when em¬ 
ployed either in the Government factory or in a private factory should receive 
exactly the same pay and treatment as ordinary employees doing the same 
work. 

Tho final examinations would be held at the end of the third crushing season, 
i.e., at the end of the practical training in the factory. We recommend that a 
diploma should be granted to those students who pass the examination, but 
would suggest that the school should ultimately be affiliated to a University, and 
that successful students should then receive the B. Sc. degree. 


Summary of Conclusions and Recommendations. 

t (1) One of the greatest needs ; of the Indian sugar industry is a properly, 
trained staff of chemical, engineering and agricultural assistamis. 

(2) The specialised technical braining which will qualify men to enter the 
sugar industry as competent ivorkers should be provided in the country. 
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( 3 ) Of the educational institutions in other countries which give courses 
of instruction in sugar technology the Audubon Sugar School of the Louisiana 
State University and the College of Hawaii furnish the most instructive preced¬ 
ents for India. 

(4) The School for India should provide a thorough training in sugar agricul¬ 
ture, chemistry and engineering and should form an integral part of the Sugar 
Research Institute. 

( 5 ) The ultimate standard of training to be aimed at should bd worked up 
to gradually with due regard to the immediate needs of the industry. 

(6) Prior to admission students shoidd have taken the first two years’ 
course of an Agricultural or Engineering College with some additional instruc¬ 
tion in chemistry and physics. 

(7) The Sugar School course should extend over 2\ years and three crush¬ 
ing seasons ; and should be conducted in two sections, an agricultural section 
and a chemical and engineering section, though a part of the training will be 
common to both- 

(8) Practical field and factory work shoidd form the most prominent feature 
of the course ; and for this purpose the school shoidd have its own farm and 
small model factory. 

(9) The last cane harvesting season of the course should be spent either on 
the Government factory or on large private factoi ies by arrangement with the 
companies. 

{10) A diploma should be granted to students passing the final examination 
until the school is affiliated to a University, when the B. Sc. degree should b& 
awarded. 



CHAPTER XXVI. 


CONCLUSION. 

410. We have now completed our examination of the main problem that has 
been set before us and of its subsidiary issues. We have shown, we trust, the 
great possibilities that lie before this country as a producer of sugar, and 
equally the great and the concerted effort that is called for, in the laboratory, 
in the field and in the factory, if those possibilities arc to be realised. We have 
indicated the two fundamental requisites for a prosperous sugar industry : 
organisation and .co-operation in the industry itself, and recognition of the 
essential community of interests between the grower of cane and the manufac¬ 
turer of sugar. The Java industry with its positive record of achievement 
points the one moral, while the existing Indian industry with its negative record 
of stagnation points the other. We have recognised the many difficulties that 
beset the industry in India, and we have framed our recommendations accord¬ 
ingly, with a view rather to steady development than to an immediate trans¬ 
formation. Wo cannot conclude our Report, however, without a reference 
to the strangely disturbed conditions which have prevailed throughout the period 
of its compilation. Qui s’excuse s'accuse ; but it is due to the Indian public 
no less than to ourselves that the extraordinary difficulty not only of forecast¬ 
ing future developments but even of gauging present circumstances correctly 
should be realised. Our enquiries and deliberations have extended over exactly 
twelve months ; and in the course of that time sugar has been quoted in New 
York at as high a rate as 23 cents per lb. and at as low a rate as 7 cents. The 
United States of America have reappeared after many years as competitors 
for the Java crop. Estimates for a thousand ton sugar factory were' quoted 
at £220,000 in January and at £350,000 in September. The price paid by the 
Upper India factories for their cane has risen from 4£ annas to 12 annas per 
maund. A large proportion of the beet sugar industry in Europe, which only 
a few years ago threatened the very existence' of the cane' industry in this 
country, has been completely disorganised, and he would be a bold man who 
would foretell either the extent or the rate of its recovery. The exchange 
value of the rupee has fluctuated between such widely divergent limits as 2 s. 
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lid. and Is. 5 \d. Political and industrial unrest have acted and reacted on 
one another until it is impossible to distinguish cause and effect. Strikes among 
coal-miners and railwavmen, among transport workers and dockers, in the 
electrical and the cotton trades, in England, in America, in India, in Java, 
nay, in almost every manufacturing country of the world, have crowded one 
upon another in this eventful year. Ideas of jrftemationalism,' of superna¬ 
tionalism and of no nationalism at all are struggling to find more 
or less coherent expression ; and there is hardly a principle govern¬ 
ing the gelations between one country and another which is secure 
in any sanctity it ever had. These violent storms have wrapped the 
industrial future of the world in a cloud of obscurity ; arid it is 
when they were at their height, and while the very facts of our-enquiry were 
being blown hither and thither, that we have had to- found our conclusions and 
to build on them our recommendations. Given, however, a return to ordered 
progress, whether under new rules of life or under the old, we are confident 
that sugar will form an increasingly important part of the dietary of the human 
race, and that India must be looked to as a large contributor to meet this 
need. It is in the firm belief that ordered progress will be resumed that we 
have written ; and we trust that there will be.few to challenge our confession 
that this belief is the corner-stone of all our proposals. 
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Supplementary Note by Mr. B. J. Padshah. 

I.—General remarks. 

1 . I have signed the Report subject, of course, to the reservation and supple¬ 
mentation of my various notes below on the several subjects—of land acquisi¬ 
tion, relation of the price of cane to the price of sugar, the licensing of factories 
drainage and irrigation, the tariff, land revenue, the cost of research, the' 
[Structure and functions of the Sugar Board, and weights and measures. 
But besides the special reservations there is one general reservation which 
must be assumed for all Reports but which it may be worthwhile to make clear in 
this. 

2. It is generally assumed that a Report signed by all Members of a Com¬ 
mittee should be taken as unanimous, and it is so in a general sense. But a 
Chapter of a Report has to be written by some one Member ; and however much 
it may be revised in the Committee, the revision will not entirely eliminate the 
individual spirit of the first draft ; even if words and sentences be changed, the 
structure of the Chapter as a whole and the sequence of sentences and para¬ 
graphs and arguments will still retain the original spirit. It is impossible for 
all Members to be in total agreement with this spirit, unless the Members be 
all drv-as-dust experts who have no mind or heart beyond their profession, 
or unless Members be taken from the same race, class or vocation. This has 
been forcibly brought to my mind by the concluding Chapter which, along with 
other matters, was discussed just before our signatures were affixed to the 
Report. The general argument of the Chapter seemed to me sound, the facts 
worth pointing out, but if I discussed the implications of every phrase there 
used, I should have kept the Committee going for a fortnight longer, whereas 
it was important to release one Member who was that very afternoon leaving 
for England ; so I let the Chapter go, on obtaining permission to put in 
this note. 

3. That Chapter uses such phrases as ‘ Ordered progress,’ which I under¬ 
stand to mean the return of the world to some condition understood' as beneficial 
from the present discontents and torments, and implies a preference for methods 
of progress which are remote from what would amount to a transformation. 
Now, as it happens, these phrases are capable of being interpreted in the sense 
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that the whole of this Report and its recommendations are informed by the 
atmosphere which considers that all would be right with the -world and God 
would return to his heaven, if the Excess Profits Tax were abolished and if 
the labour world would cease from striking. As my colleagues say that there 
is no such implication, I have affixed my signature to the Report very readily ; 
but I cannot shut my eyes to the fact that the reader may infer such an 
implication, and such readers as are not of this way of thinking may object 
to the recommendations of the Committee as reactionary because tied to a 
reactionary mental prepossession. The whole argument of the concluding 
Chapter is only a lament over the incalculable factors presented to the Com¬ 
mittee, so that the judgment and recommendations of the Committee have been 
based on large elements of the unknown. So much is irrefutable ; but any 
judgment on strikes as a weapon under the present conditions of industry, 
or any condemnation of present discontents, or the suggestion that biological 
or sociological progress is best based on steady even if small steps and should 
avoid Mutation,—these are propositions on which the Committee cannot speak 
with authority, and which are entirely beyond their province. They cannot 
assume them, because there is no consensus of respect-worthy opinion in their 
favour. ■ 


II— Statement or the feoblbm. 

4. I realise the propriety of the Committee not committing themselves to 
propositions about which complete assurance of safety is not established, and yet 
it has seemed to me that the object of a Committee to whom a whole question is 
referred is not merely to examine that question and to shew’ v’hat action could 
be taken with safety but also to exhibit w r hat problems open out and what 
measures are suggested, what are simply arguable and what have been rejected 
after a balance of arguments. The balance may change under different cir¬ 
cumstances, or the balance may appear different to the statesmen to whom 
•will belong the execution of the Committee’s recommendations and who may 
have considerations entirely outside sugar to put against the balance of 
advantages or disadvantages exhibited by the Committee. Nor do I hesitate 
to point out that the problem of sugar does branch out into touch with the 
problems of the poverty of India and of rural organisation, and it has to be 
approached not more with caution than with hope. 

5. To me rural re-organisation would not mean a warning signal to keep 
hands off ; it would mean to me an opportunity. I would not shed tears over 
the alteration! of the rights in land as at present exercised. I would not forget 
that land is useless except as an opportunity for the creation of products, and 
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that land is only one elerhent of the opportunity, water, air, science, capital 
each being a no less essential ingredient. To consider rights in land as uni- 
modifiable and as paramount would be, therefore, neither just nor progressive. 
This is not to deny the need of tenderness to existing rights in land nor to 
suggest the degradation of the status of the cultivator. But in forbidding a 
reconsideration of Land Tenure one may at least make sure that the cultivator 
has a status left to him ; that he is not already a simple serf of the money¬ 
lender or rentier. The absolute saeredness of contracts or of property rights 
is a Red Rag waved before now to intimidate and trample down champions 
of reform, but the world has now learnt better. The origins of property rights 
are anything but sacred ; the legal recognition of those rights is founded on 
their utility and cannot prescribe any obligation where the utility is onJ the 
other side. 

6. Where the cultivator is not a serf already it is not to be assumed that there 
is no other way of maintaining his status and indeed of improving it beyond 
that of blessing the established usage- It is surely a question of balancing the 
advantages of proposed changes with the advantages of the present ; and, if 
there be objections to alternative courses, it is not to be assumed that the es¬ 
tablished method is free from object ions. I admit the obligation to exhibit the 
practicable alterations to the present systems of Land Tenure, and I have laid 
them before the Committee. I would, therefore, attack the problem of sugar and 
be prepared to suggest the necessary changes in Land Tenure wherever the exist¬ 
ing incidents of that tenure are adverse to the establishment of large sugar 
factories. 

7. And, if I urge the statesmen of India to be open-minded about Land 
Tenure, so would I urge them to be open-minded regarding the provision of water 
facilities. The Irrigation Department is presumed to be run as a business 
Department. But is it 1 Why should the value of all commodities, including 
rights in land, change and yet water rates be sacrosanct ? Why should it be 
possible to obtain Rs. 45 an acre for irrigation in the Deccan and only some Rs. 7 
in Northern India ? Why should land revenue be a fixed share of the value of 
the aggregate product ?And why should water rate be independent either of 
the price or of the amount of the product ? Why should it be independent of 
the amount of water required for different crops ? And, to look at the other 
side of the question, why should Government, conducting a business Department, 
fail to ensure regularity of supply without which, sugar at least is suffering ? Why 
should Government be at liberty, as in thei Deccan, to waterlog land on canals 
and damage private property ? Why should not Government supplement 
the provision of canal water with wells and reservoirs, or through the 
saving of waste by the lining of canals I It is true that such supplementation 
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would cost money ; but, on the other hand, this supplementation would bring 
advantages to the cultivator who would presumably be sensible enough to be will¬ 
ing to pay for these advantages. Why should not there be a decentralisation of 
water supply, so that the Irrigation Department may supply in bulk to local 
bodies on whom would devolve the distribution of water to individual culti¬ 
vators 1 Why should not there be a sort of Whitley Councils constituted by 
seller and buyer alike so as to adjust the differences between seller and buyer of 
such unequal economic strength ? Why should not there bo a constant unbend¬ 
ing of the Irrigation Department to consider sympathetically the grievances of 
irrigators who have been compelled to form tliemfeelves into an Irrigators’ 
Association ? Why were not the profits of the Irrigation Department constantly 
converted into new capital for neAV canals if, as in times of stringency, Govern¬ 
ment are unable to find funds ? Why is not private enterprise invited to co¬ 
operate and divide with Government surplus profits over guaranteed dividends ? 
Why should Irrigation Schemes be shelved, as I was informed they have been in 
the Madras Presidency, because at the present rates, which the cultivator might 
be willing to double or treble, the canals cannot pay owing to the much higher cost 
of building them since 1914 ? In other words,v if irrigation had been done by 
a private Company instead of by Government, that Company would have been 
conceded superior rights to the cultivators, because security of water supply is 
so much more essential than mere soil. On the other hand, if it had been a pri¬ 
vate Company which had supplied water, its obligations to do its. utmost to: 
branch out and give all the canalling or well-building necessary, and to do its 
utmost by supplementation of irrigation to secure regularity would have been 
considered indisputable, and w^uld have been imposed on the - Company by 
Government as mere Government and not by Government as a. business body. 

8. I wish to impress on those who will have the applying of the information 
contained in this Report not for a moment to forget that the sugar industry 
has in it many unique features which the familiar industries—textile or metallur¬ 
gical —have not. The manufacturer of sugar is far more dependent upon the 
cane-grower in his neighbourhood than cloth or steel is dependent upon raw 
cotton or iron-ore in its neighbourhood. Cane deteriorates in transport and the 
factory has to be in the neighbourhood of the cane as no other industry needs to 
be in the neighbourhood of its raw material. Again, the manufacture of sugar 
has to be seasonal during the harvesting season of cane. If cane be not regularly 
fed to the factory, and the factory not kept fully employed night and day, capital 
and labour charges become prohibitive. Again, all the advantages of modern 
sugar manufacture arise from production on a large scale. The factory, there¬ 
fore, has to control cane from a sufficient area in its neighbourhood. In the 
absence of the most developed communications the area on which' the factory 



SUPPLEMENTARY NOTE BY MB. B, t. PADSHAB. 

depends has to be compact, whereas with the present system of Land Tenure, 
with small holdings continually sab-divided in each generation and each small 
holding' consisting of half a dozen patches, the required compactness is unattain¬ 
able. If, in addition, anybody be free to enter any cane area, the amount of cane 
that can get into a factory will be so small as necessarily to prohibit the sinking 
of large capital in an economic factory, 

9. No progress can be made with the understanding of the real problem, 
unless the advantages of India for sugar are definitely stated and unless one 
discovers why, with all these advantages, India is still a country importing 
sugar. India is said to have had during the last ten years an average of over 
2-1 million acres under sugarcane and something like three millions in the 
year 1918-19. She is said to have raised 31 million tons of cane annually 
of which some 26 million tons may be said to have been converted into gur. 
Thus she has had not far short of 24 million tons of cane gur annually of which 
three-fourths has been directly consumed as gur, while the remaining one- 
fourth has been converted by khandsars into sugar and molasses. Thus, the 
total annual consumable output of India averages as 1,800,COO tons of edible 
gur, directly consumed as confectionery, 250,000 tons of sugar made by 
Khandsars and about 250,000 tons of molasses and about 30,000 tons of sugar 
made in factories. In addition to this India manufactures palm gur and 
sugar to the extent of some 300,000 tons in all, and imports an average of 
over 600,000 tons of sugar from abroad, though in one year she seems to have 
imported as much as 900,000 tons. Roughly speaking, then, India’s consump¬ 
tion may be taken to be two million tons of gur and a million tons of sugar, 
and she will need large quantities of molasses for conversion into rum, for 
cattle food, for cane manure on sandy soils and for sweetening tobacco. Molasses 
may yet become a direct human food or sweetener of human foods. From 
these figures it would appear that India has the largest area under cane—six 
times as much as that of Java—is the second largest consumer of sugar, and 
is one of the largest importers of sugar. Yet the sugarcane area of India 
' is hardly more than 1 per cent, of the total cropped area, and, except in the 
United Provinces (3-3 per cent.), in no Province does it exceed 1J per cent, 
'of the cropped area as compared with some 3 per cent, in Java. In Java recently 
a Government restriction has been placed on enlarging the sugarcane area, pro¬ 
bably in the interests of lood crops ; and it is, of course, important that any 
extension of the sugarcane area in India should not trench on the food crops of 
our country. 


10. On the other hand, it is necessary that India in her own interest, and also 
in the interest of service to the world, should very considerably enlarge her sugar 
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production. When the price of sugar today in India is # about 50 per cent. 

over the world price of sugar it is time to 
*Rs. 31 per nannd at Calcutta enquire whether something should not be 

— 6 as. per lb, against 7 cents per lb, f° stimulate local production to re- 

quotation in the U.S.A, duce the price to the Indian consumer. 

When the recent world price of sugar has 
been about five times the pre-war world price, it is time to investigate whether 
something done in India may not bring relief to unfortunate families all over 
the world to whom sugar is almost a necessity of life. The price of sugar in India 
cannot be reduced appreciably below the world price of sugar, since sugar would 
always be exportable to earn the higher prices abroad. The only way to cheapen 
Indian sugar is to cheapen the world sugar which cannot be done unless and until 
production of the world sugar is brought to the level of consumption at the re¬ 
quired cheap price, and the most hopeful way of enlarging production is the 
enlargement of cane areas in India and improving India’s agricultural and 
manufacturing processes. The production of sugar in the world just now is 
20 per cent, below the pre-war production largely due to the shrinkage of the 
beet sugar that used to come from Central Europe ; but it has been estimated 
that by 1932 the total consumption of the world should not be below 32 million 
tons, if sugar could be produced within the means of families with moderate 
ncomes. This estimate is probably conservative, as it exnects the growth df 
consumption in the principal sugar consuming areas according to the old rate 
0? growth, and most probablv ignores the new consuming centres of the world 
like China and the Soudan and the poor all over the world- Therefore, as a 
matter of business, all territories which have areas available for'the cultivation 
of sugarcane should bring them into use as rapidlv as possible in order to relieve 
the burden of the high price of sugar, and to stimulate consumption of an im¬ 
portant nourishing article. Our main Report considers what available areas 
there are for extension in India which can be looked to for new production of 
sugar. Reclaimed jungle tracts in Burma and Assam and canal tracts in the 
Punjab and in the Deccan between them promise large extensions. The new 
Sarda canal in the United Provinces is calculated to bring 100,000 acres addi¬ 
tionally under cane in that Province. The canal districts of the Punjab could 
most probably bring 200,000 acres under cane, if projected extensions and new 
works are carried out. Hundreds of thousands of acres in the Bombay Presi¬ 
dency, and the reclaimed forest lands of Burma and Assam may" easily, within 
the next 30 years, provide half a million new acres under cane. It seems not & 
wild estimate that, with a favourable conjunction of circumstances, and with 
proper enterprise and organisation, half a million to a million additional acres 
may be brought under cane cultivation in India which, properly developed, may 
piean a million to three million tons of additional sugar annually. 
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11. But increase in production of sugar may also result from organised 
improvement in present cultivation. The present yield of cane per acre in India 
is the lowest in the world. The average yield for all India is one-third of the 
best done on Government farms such as Shahjahanpur and Manjri, and in 
Northern India the yield per acre is much less than the yield in Southern India. 
The difference is partly due to climate, Northern India being sub-tropical and 
Southern India being tropical, but it is also due to difference in processes of 
cultivation. The deficiencies of soil and climate are in a large measure capable of 
being made up by science and capital ; for example, deficient rainfall can be 
supplemented by irrigation from canals and wells, and the chemical deficiencies 
of soil might be supplied by fertilisers ; and also scientific investigation 
shews that, partly by breeding and partly by acclimatisation, new varieties of 
cane could be introduced into tracts where they have not been tried before. It 
has thus resulted that there' is more cane grow in the North of India than 
in Southern India, and it is worth while enquiring whether the drawbacks 
of frost and short hot seasons cannot, in the North, be overcome by such 
expedients as at Peshawar have been successful under the guidance of 
M.r. Robertson Brow—expedients called wind-rowing and clamping. 


12. It seems a not unsafe estimate to suppose that, on the present areas in 
the North, the quantity of cane raised might be increased by one-third and that 
the quality of the cane owing to the introduction of new varieties may raise the 
sugar contents resulting from improved processes altogether by a half. That is 
to say, the sugar equivalent of 13 million tons of the present quality of cane, or 
say about 8-900,000 tons of sugar would be in prospect, which might be raised, 
to a million tons or more, if organised campaigns, as in the Deccan, should 
save so much of the cane now destroyed by wild animals, or should save the 
cane now lost by disease. 


13. The production of sugar may also be increased by releasing some of the 
cane now required for gur through an improvement in the gur processes, and 
also by making sugar direct from cane by the most approved processes instead 
of making it from gur. In Chapter XVII the savings of sucrose which can 
be effected by converting cane into raw material for large, numerous, up-to- 
date sugar factories have been considered. I agree with the Chapter as far 
as it goes, but it does not go far enough. The conclusion of the Chapter 
of a loss of a million tons of sucrose or more calculated as in that Chapter 
as arising from the existing cane being converted into gur when it might 
with much pecuniary advantage be converted into sugar is both interesting 
and instinctive. It is particularly instructive because there is some reason 
to believe that the consumption of gur in India per head of population is 
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not a fixed quantity ; that for many purposes there is a tendency to sub¬ 
stitute sugar as a sweetener for gur, and that in Northern India the sub¬ 
stitution will go very far as the meante of the population increase. But I do 
not agree with the Committee that a money calculation of this loss could not have 
been instructively made* and, therefore, I supply what the Committee have 
omitted. As the calculation would anyhow be very approximate, I shall take 
only round figures, and I shall make my assumptions clear :— 

(а) that nearly all the present cane is, in the first instance, converted 

into gur or rab ; ' 

(б) that of this quantity 700,000 tons is refined into sugar by country 

methods by small people ; 

(c) that 1,800,000 tons of edible gur will still continue to be made, but 

by better methods of milling and at lower cost, from four-fifths of 
the cane used for present extraction of gur, so that 3 million tons 
of cane could probably be released for the manufacture of sugar in 
factories which, with an extraction of 8 per cent., would mean \ 
million tons of white sugar added to the production of the country 
without any extra cost ; 

( d ) that the cane from which the 700,000 tons of gur or rab is made from 

which the Khandsar makes sugar by country methods would, if 
taken into factories, make probably 700,000 tons of sugar instead 
of 250,000 tons as at present, that is to say, would add 450,000 tons 
of white sugar to the production of the country. 

Therefore, if the system of Land Tenure in the country permit the putting 
up of large factories and if the requisite enterprise, capital and science be forth¬ 
coming, the modem method of attacking the sugar problem would in India with¬ 
out the addition of a single acre of cane lands and without any improvement in' 
methods of cultivation continue to give the present supply of gur and add 700,000 
tons of white sugar to the production of the country without extra cost. 

14. This, it seems to me, is a more instructive and understandable method of 
statement than the Committee’s statement in the Chapter (under review that 
the present methods of using cane involve a loss of a million or a million: and a 
ha lf tons of sucrose. Nor is it a wild assumption that the addition of 700,000 
tons of white sugar to the market will not appreciably affect the price of sugar, 
or that, since the consumption of sugar in 1932 may be double that of to-day, 
the price of sugar may be safely estimated at an average of Es. 12 per maund 
or Es. 330 per tom. Taking then Es. 330 per ton as the price of white sugar 
on an average of years to come, we get the result of a saving of Es. 23,10,00,000, 
or in round figures Es. 20 crores, a year from changes in the methods of 
making sugar in India and bringing them up-to-date without* improving tho 
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present quantity and quality of cane. If the price of sugar at the time of 
writing had been taken* namely, Bs. 31 per maund, or Rs. 850 per ton, this 
saving would have amounted to over Rs. 59 crores a year. 

15. It is not suggested that this gain will be realised in the year 1921 or even 
in the year 1931. What is insisted on is that, if courageous remedies be applied 
to Land Tenure and if all that can be done to encourage the newest methods of 
factory production of sugar be not omitted, the annual increase of income to the 
country from factory improvements only and disregarding agricultural improve- 
mentg should run into tens of crores. 

16. To bring into play these improved factory processes for making gur or 
sugar, large plants have to be laid down involving a lock-up of capital which 
would be foolish unless a regular supply of cane is made secure to the factories. 
For this secure supply it is necessary to make convenient transport and agricul¬ 
tural organisation. Other sugar countries have the capitalist farming system 
where the capitalists being substantial men may bo trusted to pick up know¬ 
ledge which is profitable to them and to apply it because they have the means. 
In Java regular supply is secured by the factories themselves conducting cultiva¬ 
tion, usually by renting lands from the small cultivators. In India nearly every¬ 
where there is a complexity of land tenure which leaves the control of cultiva¬ 
tion in incapable, unthrifty and impoverished hands. There is not the knowledge 
of the newest, processes. There is not the knowledge of the cane to be obtained 
from pursuing these processes ; there is the small men’s view of driving the 
hardest bargain and suspecting any concessions made, and the cultivation of 
cane itself is very scattered. The cultivation is made by borrowed money which 
usually does not exceed two-thirds of the selling value of the rights of the culti¬ 
vator. When costs of cultivation increase, as they have recently done, the selling 
■value of the cultivators’ rights does not immediately follow suit ; and the cost 
may easily be more than what the cultivator can borrow, or furnish out of his 
own pocket, so the newer processes of manuring, watering and deep-ploughing 
do not easily come into force- 

17. A factor not to be ignored is that the increased wealth which the new 
organisation may create should not be allowed to go past the cultivator whose 
social and moral condition a portion of the wealth would so much improve- An 
estimate made by me would seem to shew that in Java the production per acre 
last year might be worth Rs. 2,800 (on the basis of the guilder being taken at 20 
annas) of which less than Rs. 800 remained in the country and the Rs. 2,000 or 
more per acre went as dividends on capital chiefly coming from Holland. Seeing 
that there were 400,000 acres under sugarcane cultivation in Java, this would 
mean Rs. 80 crores sent last year as a tribute by Java to Holland- These 
Rs. 80 crores would have meant an addition of fts. 20 per head of the' popula¬ 
tion of Java. It is, of course, perfectly proper that the factory which ifi 
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Java produces twice or three times the cane per acre that the cultivating 
owner would have done should benefit to the'fullest by the result of if s'' 
skill and enterprise. At the same time, it seems not unessential that ^6 
cultivator should have as large a share of the good fortune in prices brought* 
about by war and scarcity, or at least that the community as a whole'shohliil 
have the largest share of this good fortune. Heb.ee, I have' added a 
showing how the price of cane can be regulated so as to brihg the largest' 
yield to the cultivator without impairing the just profits of the factory. JjJince 
results in India have to be obtained by organisation, the organisation sijoijl^ 
aim at social results some of which have been indicated above. T^ey are th^t 
the community should have cheaper sugar and in larger amounts’ jjeij; 
head ; that this cheapness should be ensured by India exporting sugar 
and thus cheapening the world price of sugar ; and that the income per 
head of the country should be enhanced by vastly increasing the pro¬ 
duction of sugar without trenching upon food crops, combined with an orga¬ 
nisation, co-operative or contractual, which would give the bulk of the increased 
production to the cultivator. It may be further mentioned that, as the'' sugar 
iactory has to be in the midst of the cane, in its very'nature it has to bb ifiither 
midst of rural surroundings. It should help to urbanise the cotintry-side, 4s 
contrary-wise it would ruralise the factory town. Again,since cane is Ohe of 
the crops in a rotation cycle, cane cultivation should be co-ordinated with other 
cultivation ; and this co-ordination not only means more scientific agriculture 
but more co-ordinated manufacture, if the principle were grasped arid akfed 
upon. It seems possible not only to rotate cane with other cf ops but to se r ciifd 
further co-ordination by juxtaposing oil cake manure for cane side by side ivith. 
the cane fields. Finally, there are tracts in the country where the palm is tko 
only profitable crop. If organisation could make a much larger use of tins Pa'W 
material of sugar, there would be a still further large supply of sugaf in 
India. 

18. As the sugar industry of India has to be considered partly from 
the Indian point of view and partly from the world point of view, 
partly as India supplying its own wantB and partly as India supplying 
the world’s wants, so also the purely Indian aspect has to be considered 
from two points of view : the all-Indian aspect and the provincial aspect- Thb 
people of one Province are not directly enriched by the growth of cane and manu¬ 
facture of sugar in another Province, though India as a whole is enriched ; and 
provincial departments of agriculture will find it necessary to pay attentioh 
to cane to enrich their Province, even though cane might be more profitably 
grown and of better quality in other Provinces. ’ The various drawbacks of 
the agricultural problem of sugar have been dwelt on in the chapters of the 
Jteport describing the agriculture of cane in the various Prqyinces. Ijt has b*en 
L 3 ISC ; 35 
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remembered there that cane is the largest factor in the manufacture of sugar 
and that land or soil is only one necessary factor of cane ; that water is its life¬ 
blood as it is of no other crop ; that it is not supplied usually by the cultivator ; 
that cane may be spoilt by bad drainage, and that drainage is not an operation 
which a small cultivator can undertake himself or can undertake without relation 
to rights of other cultivators and other lands. 

19. In the year 1917 the United States Department of Commerce published a 
brochure on the cane sugar industry, giving valuable information regarding 
the agricultural, manufacturing and marketing costs in Hawaii, Porto 
Rico, Louisiana and Cuba. Again, in the present year an Australasian 
Royal Commission on sugar has produced a report regarding the condi¬ 
tion and cost of sugar production in New South Wales and Queensland. These 
permit a comparison with conditions in India, and I submit below some notes 
Which I have taken. The figures are round figures :— 

For several years before the war the production of beet sugar ranged from 
40 to 51 per cent, of the total manufacture of sugar. The largest production 
appears to have been in the year just preceding the war when cane sugar was 
54} per cent- and beet sugar 45} per cent., the, total production of sugar being 
somewhat less than 20 million tons. Of the cane sugar the island of Cuba fur¬ 
nished about 26 per cent, and British India 23 per cent. The United States is 
said to be a consumer of about one-fifth of the entire estimated amount of sugar 
produced in the world, but the per capita consumption is highest in Denmark, 
being 96 lbs., the United Kingdom following with 93 lbs., the United States with 
89 lbs. .and Switzerland with 74 lbs. The average of all Europe is 37 lbs. The 
lowest consumption is that of Greece, 8 lbs. If the production of British India 
be taken as in the report as 21 million tons and, if } million tons of import be 
added, the total consumption of British India would be 3} million tons which 
would be probably one-hundredth of a ton or 22 lbs. per head of the population. 

: The average cane production per acre in Hawaii is 44 tons ; in Porto Rico 

20} tons; Louisiana 18 tons; in Cuba 21 tons; in Australia 18} tons; in India 
it would probably be 10 tons. The average sugar yield per acre of cane was 11,000 
lbs. in Hawaii 4,500 lbs. in Porto Rico ; 2,600 lbs. in Louisiana and 5,000 lbs. in 
iCuba- The highest production was 16,800 lbs. in Hawaii and the lowest was 1,800 
lbs. in Louisiana. (The gur production in British India may be taken to 
be a ton per acre and hardly any sugar factory gets more white sugar than 
•this, if so much, anywhere ini Northern India.) The tons of cane required 
to produce one ton of sugar were 8 in Hawaii, 9 in Porto Rico, 14 in Louisiana, 
8} in Cuba ; the best in British India would be 12} and in some cases 20. 

The average cost of cane at Mill per ton was in Hawaii $4§; in Porto Rico 
$4}-; in Louisiana $4} ; hUCuba $2} ; which converted into rupees at the 
Jhen exchange of Rs. 3 per dollar would be respectively Rs. 14, Rs. 14, Rs. 13, and 
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Rs. 7. In Java today it would probably be Es. 10 per ton and in British India in 
the year before the war it might be Es. 7. In Queensland it is said to be 285. af 
ton, the reason being that only white labour is permitted for the growth of cane 1 
and the wages of agricultural labour are something like 15s. a day as contrasted 
with less than 8 annas in rural IndiS.. A protective duty of £6 per ton of sugar, 
if wholly given over for the benefit of cane, would amount to 14s. a ton- As it 
happens, the sugar duty in Australia has recently been ineffective, the control 
price within 1 Australia being lower than the world price, sometimes being as low 
as a half of the world price. 

The average cost of the cane used to make one ton of sugar was $38 in 
Hawaii ; $41 § in Porto Rico ; $60 in Louisiana and $201 in Cuba. In the best 
Indian factory it would be Rs. 85 just before the war and might be Rs. 170 today ; 
in Java today it would be 90 guilders. 

The ratio of the cost of cane to the total of all the sugar produetion cost was 
in Hawaii 80.6 per cent. ; in Porto Rico 76.75 per cent in Louisiana 75-7 pea* 
cent. ; in Cuba 68.6 per cent, and in Java and in India before the war it was prob¬ 
ably 70 per cent. In Queensland too the price of cane to the factory was 32s. 
and, as 9 tons of cane went to one ton of sugar and the controlled price of sugar 
was £21, the same ratio of 70 per cent of the agricultural cost to the total cost 
may be observed. Of the agricultural cost the fertilising cost varied from a 
maximum of $42 § in Hawaii to $21 in Cuba ; irrigation varied from $68 in 
Hawaii to $2 in Cuba per acre. 

The average wages in Hawaii were about a dollar a day ; in Porto Rico two- 
thirds of a dollar ; in Louisiana three-fourths of a dollar ; ip Cuba $ 1 J. In 
India manuring per acre would cost about Rs. 100 ; irrigation costs vary from 
Rs. 5 to Rs. 9 per acre in the Punjab to Rs. 45 an acre in the Deccan, Agricultural 
wages may be taken to be about annas 8 to Re. 1 a day. 

The harvesting and crushing season extends from 208 to 306 days in 
Hawaii ; 130 days in Porto Rico ; 60 to 90 days in Louisiana ; 156 days in Cuba ; 
126 days in Java- In India the season may be taken to be 90 to 120 dhys. 

The period of growth of cane from planting to harvesting averages about 
21 months in Hawaii ; 12 to 18 months in Porto Rico ; 9 months in Louisiana ; 
12 months in Cuba ; 10 to 18 months in India. 

20. It would seem, therefore, that India has the largest acreage under sugar ; 
that it contests with Cuba the primacy in production of sugar ; that, while its 
consumption per head is very low, yet its aggregate annual consumption) of sugar 
is only exceeded by the United States and exceeds its own production by some¬ 
thing like 25 per cent. The conditions of climate and soil under which sugar 
is grown in India vary immensely from the frosty conditions in the Frontier Pro¬ 
vince to the very high tropical conditions in Southern India and Burma, just' 
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ouitjme auoia tfle^Y^rv from the sub-tropical conditions of Louisiana to 
the very tropical conditions of Java and Cuba. Outside India cane is grown in 
the. highly arid districts of Hawaii by irrigation and is independent of rainfall. 
In Cuba the cane crop is grown almost enti»ely by rainfall during the regular 
rainy season of four months. Again lime seems to be the most prized constituent 
of the soil in order to neutralise acids which are generated in the natural decay 
of vegetable matter in the soil and which, if not neutralised, both prevent the 
growth of bacteria which render available the organic material in the soil and 
reduce the supply of available nitrogen on which sugarcane is dependent for its 
best development. The Cuba lands are largelv derived from lime-stone, and. 

: 'I J # # # ’ 

therefore, are independent of lime fertilisers. In India soil and rainfall vary 
very largely and cane is capable of growth only in so far as the natural deficiencies 
can be supplemented by irrigation and fertilisers ; but since India is a pioneer 
in irrigation and since fertilisers are a matter of international science and can 
be imported and since the yield per acre in Tndia is small owing to recognisable 
and remediable causes, since the cost per ton of cane, even under present condi¬ 
tions of low capital and bad science, is not the most unfavourable in the cane- 
growing countries ; since the whole cane acreage in any tropical Indian Province 
does riot exceed l per cent, of the whole cropped area as compared with 3 per cent, 
in Java ; since un-reclaimed lands exist in abundance in several Provinces which 
COuld be brought to thd cultivation of cane and since the continuous opening 
of new canals will make it profitable for new cultivators to grow, cane ; since an 
enterprising Government and even more enterprising capital arc ready to look 
after communications wherever they are profitable ; since canal irrigation can 
lie profitably supplemented everywhere by masonry and tube-wells, the problem 
,of growing cane and, therefore, of factory sugar is distinctly a hopeful one. If 
f'his hope be realised, not only will there be a considerable increase of produce 
per head in India but also the equally important matter, namely, reduction of 
prices to the enormous number of sugar consumers in Tndia coinciding with the 
reduction of the world prices of sugar- Taking an Indian family to be a family 
of 31, the average consumption of sugar per family would be nearly a standard 
maupd per year,, which at present costs Rs. 31 and is three and a half times the 
pre-wa,f cost. The relief to poor families whose annual income before the war 
did not exceed Rs. 100 seems worth while. The agricultural problem of sugar 
touches the problem of the poverty of the country and, though nothing that can 
be looked for from sugar alone will abolish poverty, yet there is hope of reducing 
the rigour of poverty.partly by reducing cost of living, more largely by added 
agricultural income. Though half the previous poverty be poverty still, and re¬ 
grettable at that, yet it is greatly reduced poverty, and that is worth trying for. 

21. Anv recommendations which purport any adequate solution of the 
problem must contemplate bringing new areas under cane cultivation, the 



421 


SUPPLEMENTARY NOTE BY MR. B. J. PADSHAH. 

improving of the yield on existing areas, partly by new irrigation construction, 
and partly by remedying the irregularity of water-supply, and also by researches 
and demonstrations of new varieties of cane ; improved processes and 
extirpation of disease and extension of communications. They will also refer 
to remedies against frosty conditions or deficient humidity of climate. They 
will also investigate what re-organisation of rural industry would be necessary 
to give opportunity to Organisation and Enterprise to play their full part 
in the contemplated immense extension of cane. 


IIF.— Tjik magnitude of the problem- 
22. It has been seen above that— 


(a) 700,000 tons of white sugar a year can be additionally manufactured 
by improved processes of gur making and by abandoning the 
country method of making sugar ; 


( b ) that a further million tons of sugar could bo made in India by improv¬ 

ing the yield and quality of cane from the existing cane lands ; 

( c) that from half-a-million acres to a million acres of new lands might, in 

due course, lie put under cane, if factories be forthcoming to work 
thorn, yielding anything from a million to .0 million tons of addi¬ 
tional sugar. tVo may, therefore, say that about throe million 
tons of additional sugar per year could ho made in India, if capital, 
science, courageous statesmanship and enterprise were forth¬ 
coming. Tt remains now to ask wholhor it would pay to produce so 
much new sugar in India alone, and if it would, what are the 
conditions under which new cultivation, improved processes and 
up-to-date factories could he created. 


The Report lias shewn that the hast, use of land for sugar, would he.the pro¬ 
duction of cane tor supply (o large factories crushing about a thousand tons of 
cane a day. Assuming such factories, {lie Bnlamv-shoM shews that they would 
pay 10 per cent on the capital, calculated at about Its. 700 per ton of sugar pro¬ 
duced, when the price of sugar is Its. 12 a standard mound, and would naturally 
pav mu(jh more, if tjip price of sugqrbc Rs..20 a standard maund, or as now.Rs. 
01 a standard maund, or Rs. 40 a standard maiind, the price sugar once touched 
I-ist summer. The capital assumed, Rs. 700 per ton of sugar produced, is at least 
three times as great as the capital which would have sufficed before the war, that is 
to say, if a thousand ton sugar factory had lwen erected in India before the war, 
it would have paid 40 per cent, oven when the price of s ><mr fell to Rs in a 
standard maund. Tt is not unlikely Hint, if the price cf sugar should falfto 
Rs. 12 a standard maund, the price of machinery and olkcr things too would 
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fall proportionately ; but nothing definite can be laid down as both the price of 
machinery and the price of sugar will depend on erratic incalcul¬ 
able factors such as exchange, deflation of currencies and an arrest 
in the growing costs of production. In Java, for example, the cost of 
production in 1921 is estimated to be twice as much as it was before 
the war; but it can be more or less confidently asserted that the costs of produc¬ 
tion in India will not be affected to a greater degree than those in Java or Cuba, 
and that, if factories be planted in the consuming centres in promising cane 
areas, their costs would not much exceed the costs of Java sugar delivered at 
those centres. In view of the increased world consumption of sugar that would 
result from lowering of prices to Rs. 12 and in view of the increased consump¬ 
tion per head of the population of the -world that looks likely, one does not expect 
prices to go below Rs- 12 a standard mauiul for any long period of time, nor must 
we be apprehensive of any staggering blows to cane sugar from substitutes 
for cane such as beet or palm or malt. Beet is much more likely to be affected 
by the growing scarcity of fuel, and in any case the panic into which people are 
put by the discovery of substitutes is not always justified. Even isvnthetic 
indigo has not ruined natural indigo. G*as illumination still survives elec¬ 
trical illumination ; coal is still rising in spite of fuel substitutes. Therefore 
it is not a too sanguine view to take that, if the conditions for the production 
in India qf an additional three million tons of sugar a year be present and taken 
advantage of, it would pay the country to produce this sugar. 

23. How much is involved in the production of an additional three million 
tons of sugar ? If capital be taken, as above, at Rs. 700 per ton of sugar pr(> 
duced, this would mean over Rs. 200 crores of capital for factories only. If 
factories seek to control land producing cane, leaving the land'for rotation in the 
hands of cultivators, it might probably be necessary to control 1J million acres 
and the control may mean an additional capital of about Rs. 50 crores invested in 
land and machinery. A great deal of new irrigation and drainage works would 
be required to bring the lands into the best use, and perhaps we may assume 
Rs. 100 crores to be the cost of the new canals which will irrigate not only the 
cane lands but also ten or twenty times that acreage of other crops- A large 
additional amount will have to be spent on opening up communications ; work 
ing capital both for agriculture and manufacture would have to be added. The 
value of the product would be, at the lowest rate of Rs. 12 a standard maund 
about Rs. 100 crores a year, and would be about Rs. 350 crores, if the highest 
price reached by sugar be taken. It is to be feared that it is far too sanguine 
an anticipation that all this capital would be forthcoming. Though the re¬ 
distribution of wealth caused by the War upheaval may have, last year, released 
about Rs. 100 crores of the accumulated wealth of the country for capital invest¬ 
ments, yet much of this has already been ear-marked for the new Companies 
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floated ; and, after all, Bs. 100 erores is only a fourth of the Bs. 400 erores esti¬ 
mate above as required, and the sugar demand for capital would be only one of 
the many demands for capital in India. In the present financial condition of 
the world, as revealed at the Brussels Conference, in spite of the recuperation of 
Belgium and France and, to some extent, of Germany, one may not expect much 
help from Europe or America, and it is to be noted that, if the capital cost of a 
sugar factory be now three times as much as it was before the War, the interest 
charge per cent, has practically doubled, so that the capital charges per ton of 
sugar must now be taken to be six times what they were before the War. If, 
indeed, the peasantry of India had been like the peasantry, say, of France with 
capital of its own, financial genius might organise that capital into co-operative 
agricultural and manufacturing Corporations, and much of the problem might 
be solved rather rapidly ; but the Indian cultivator is financed by the money¬ 
lender, and the genius for co-operative finance is not in the blood of the people. 
We may take it then that the factor of capital will impose a slowness of speed 
on the sugar development of India. 

24. Further, the introduction of improved processes of cultivation, 
new varieties of cane and new areas for cane would all mean a 
tremendous increase in the fertilisers, particularly nitrates, required 
for land in India. This question has been discussed at length in 
the Beport, and here it will suffice to say that about Bs. 12 erores of additional 
value of nitrates would be required to enable the production of 3 million addi¬ 
tional tons of sugar. Measured in Sulphate of Ammonia, it would mean about 
300,000 tons which is about 100 times the present production in India, and 12 
times the estimated production at the end of the next five years. The production 
of Sulphate of Ammonia in a country is limited, on the one hand, by the amount 
of coke that is made in the country, and, on the other hand, by the amount of 
coking coal available in the country. In both these ways India is very much 
limited. The metallurgical industries, foundries and Bailway Works where 
coke is chiefly consumed are yet in their infancy in India. The; only coal-field 
where coking coal may safely be looked to is Jherriah, and Jherriah coal finds a 
most profitable sale at Calcutta for ordinary steam coal. Still, the shortage of 
Sulphate of Ammonia made in the country would not restrict the sugar industry 
because it can be imported, because vegetable oil industries might supply cake 
fertilisers which are good nitrifiers, and there is a prospect of cheap power 
enabling the derivation of nitrogen from the atmosphere. 

25. There is not sufficient capital either in the country or in the world to be 
spared for sugar development to the fullest extent, and such capital as will be 
available would be further restricted, unless the attraction of investment in sugar 
be greater than in investment elsewhere. This attraction would vanish, unless 
10 per cent, on the highest capital expected be looked forward to after paying 
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the cane-grower an adequate recompense for his trouble. This is not a question 
of 'bwiiersliip of capital ; it may be that in some cases it would‘be for the : advant¬ 
age of the community that the community itself should bo the owner of the 
capital ; but whoever is the owner'of the capital, that party must be compensated 
by an expectation of 10 per cent, on the capital that party advances ; otherwise, 
the capital would'be better put into gilt-edged securities such as the issue by 
the Calcutta Municipality of 7 per cent, stock’. If has been observed' above that 
an economically large factory can reach this point of 10 per cent, when the price 
of sugar is Es. 12 a standard niaund. It should be cldlinitely understood liy 
those who take interest in sugar that the recommendation to grow cane and make 
sugar depends upon a plexus of considerations such as sterling exchange for. the 
rupee, the fluctuations in the sterling prices of sugar, the sterling prices of 
machinery, costs of. erection and costs of production both agricultural and 
manufacturing—on all of which the view three years hence may be very different 
from what it is today. For example, we had all, before the war, been looking td 
replacement of much of agricultural and manufacturing labour by labour-saving 
mechanical devices. The need for such replacement has become greater since 
the war," the influenza epidemic and the famines which have destroyed so much 
of the labour force of India and which have made the position of labour supply 
exceedingly difficult. Wages, however, have not increased to the extent one 
would have anticipated from the shortage of labour caused by these calamities. 
Let us suppose wages have doubled or trebled ; but, if the capital charges in the 
matter of sugar be six.times what they were before the war, the most philanthro¬ 
pic employer would hesitate to replace labour with labour-saving devices twice 
as costly as the dearest labour. In this way tire embarrassment of the increased 
capital cost of a sugar factory may be seen to be greater than one thought at 
first. 

26. The additional three million tons of sugar a year would probably need 
three million agricultural and factory labourers and an immense army of che¬ 
mists, engineers, managers, accountants, clerks, secretaries—none of whom 
can be found in the numbers required today- In this matter what has been 
happening in large cities is a warning ; new Companies floated weaken old Com¬ 
panies, carrying away their best clerks, cashiers, share-transfer clerks and 
even engineers, chemists and Bank managers. On the other hand, if the mag¬ 
nitude of the problem is seen, the opportunities which a correct and courageous 
solution of the problem opens of careers fo people trained in science, technology 
and accountancy are also obvious. No more shall we hear for some time the 
sneer “ Made in Germany ” of a starving educated proletariat. . Further, there 
would be need for Banks to supply the tens of crores of working capital required ; 
there would be need for a whole troop of agricultural advisers and canal engineers 
of whom there is already a shortage, of large foundry works and mechanical work¬ 
shops in the service of. sugar factories as in Jqva. It sliould be noted, that, while 
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in Java there are only 186 factories, here in India for three million additional 
tons of sugar there should be at least 400 new factories which would require 800 
chemists, 1,000 engineers, 1,000 managers and Assistant Managers, 400 Secre¬ 
taries and perhaps 1,000 accountants. 

27. The most serious part of the sugar problem in India is that, while favour¬ 
able circumstances exist, they do not exist in conjunction. North India, the great¬ 
est sugarcane grower and the greatest sugar consumer of the country, is more 
or less put out of court by its sub-tropical climate and its system of land tenure 
and microscopical individual holdings and its ill-success in Co-operative Credit 
Societies. The cane is found on scattered holdings which give a poor yield, and it 
is of a poor quality, and is liable in the Northernmost part to complete ruin by 
frost- The cane lands in Southern India, while very generous in yield and 
quality of cane, suffer from want of regular water, unless artificially supplied, 
from very irregular rainfall, in some places from a very scanty supply of labour 
and from the difficulty of schemes for artificial supplies of water. 

28. The magnitude of the problem, then, consists in attracting capital which 
is insufficient anyhow to the growth of cane and the manufacture of sugar, in 
attracting labour whore labour is insufficient and constructing public works for 
he supply of water and transport and communications. More even than capital 
nd science and public works is required the courageous statesmanship which 
all face the problem of small holdings and the defective genius for co-operation, 
canisation is what is wanted, and where organisation will not grow from with- 
t will have to be imposed from above. 


IV. —Tite Factory and its Cane. 

29. Our experts advise that the best use of cane lands would be in conjunc- 
o with factories crushing 1,000 tons of cane daily. Any size bigger than this 
uld not reduce factory costs sufficiently to compensate for the higher trans- 
rt charges which would result from attaching to the factory a controlled agri- 
ltural area much larger than would support the economic unit accepted by the 
>mmittee. As a matter of fact, even a daily thousand-ton factory 'can look 1 
>r saving only in factory costs ; other things being equal, the advantage in cane 
ost would belong to the smaller factory, because transport to the factory would 
>e minimised, and the cost of cane has been shewn above to be about 70 per cent. 
>f the cost of sugar. It seems a fairly correct estimate! to say that the difference 
in the factory costs of a 100 ton factory and a 1,000 ton factory would not 
he mbre than Rs. 30 per ton of sugar produced ; and a difference of 1.1 annas 
per maund of cane might nearly compensate for the extra factory cost. The 
real advantage of a labge factory is that by controlling cultivation it would dimi¬ 
nish the eost of growing cane, get improved varieties, eliminate disease, arrange 
L3ISC 3D 
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for transplantation of seedlings, make campaigns against wild animals, provide 
necessary capital and Stocks of manure, secure a regularity of supply of cane 
to the' factory.. Therefore, it Would seem that the question of putting up of 
large factories is also the question oi the relating of the factory to cane cultiva¬ 
tion. On this point there is much agreement and some little divergence. I have 
already said that the proper relation of the factory and the cultivator mav re¬ 
quire rural re-Organisation, and I would treat that re-organisation as not an 
evil necessity but a good opportunity. I would make the re-organisation as 
voluntary as possible, but T would not over-look the fact that for a factory 
crushing daily 1,000 tons of cane there have to be tens of thousands of acres of 
land under the control of that factory. Under favourable circumstances, 4,000 
acres of cane might be sufficient ; with rotation and fallow 12,000 acres would 
be necessary- As continuous and suitable blocks might not always be obtainable, 
as they might be interrupted bv hollows, wastes, and swamps, the area needed for 
control might become 25,000 acres. In North India where, owing to the sub¬ 
tropical climate, the yield is smaller, the area required may be larger still one 
estimate making it out to be as much as 70,000 acres. Seeing how many of the 
holdings are only A acre in size and how many holdings are broken up into 
patches, the difference between cane cultivation in North India and, say, in 
Java where cultivation is without machinery, may be easilv gathered, as also 
the difficulty of the voluntary organisation of thousands of peasants either co 
operatively or by private agreements for the supply of cane or for the obtai 
ment of leases. The Java Chapter of the Eeport shews, that ordinarily a la’ 
factory need not make more than 60 agreements, -and, while the temper of 
people has already adjusted itself to such agreements, they readily make v 
agreements without much negotiation, so that 60 agreements are not worse th 
one. The case would be different in India, and the capitalist, obliged to ne 
tiate hundreds or thousands of agremcnts, might be deterred from the sue 
adventure merely by the thought of the appalling task awaiting him. 


30. It is obvious, therefore, that some machinery should be provided 
encourage the factory to plant itself in such uncompromising surroundings > 
a complex tangle of landlord rights, tenant rights, intermediate rights joii 
rights, uncertain and undisclosed rights. The Committee suggest some machi 
nery when they recommend Government to lend their officers for the purpose 
of ascertaining whether agreements are desired by cultivators and, in the event 
of the desire being ascertained, of helping the making of such agreements ; 
but the Committee seem to me to umler-rate difficulties at-the present stage 
Even m Java there is alarm as to what is to happen when the present agreements 
run out My impress,on about the Nellikuppam model, which encourages the 
Committee, is that the area there leased is comparatively small, under two 



StjPPLEMENTARY NOTE BY MB. B. j. PADSflAfi. 


42? 


thousand acres ; and what might not have been repellent in days when the out¬ 
lets for capital might be measured by 2\ per cent. Consols at 114 might 
be positively repugnant when the demand for capital is to be measured by 
the issue ol 8 per cent Debentures in so many industries in England. Again, 
I do not draw the same encouraging conclusion that the Committee draws 
from the success of the existing sugar factories. They have not been all suc¬ 
cessful, and not one of them has got all the cane that it needed. Both North 
and South India have asked for protection to sugar factories in the areas serving 
them from being poached on by other factories- The sugar factories in India 
have had a standing of many years, and the only production to their credit is 
about 23.000 tons a year in a country with the largest cane area in the world. I con¬ 
sider it a very lucky thing that the law and practice of the country have permitted 
one Government to enforce the Land Acquisition Act for the promotion of the 
sugar industry. We have had before us in evidence the statement of another 
Government that their law officers did not think the present Land Acquisition 
Act gave them the power of using it for an industry. But the witness added 
that when the Government of India amended the present Act he would like 
to see the power given to his Government to use the Act, though he would not 
use it uniformly ; he would treat each ease on its merits. The witness was quite 
cognisant of the retardation of progress in agriculture generally due to the 
land tenure system of the most important sugar province of India. The majority 
of the Committee, however, wished to pronounce against compulsion in any form* 
and therefore they want to pronounce against the principle of the Land Acquisi¬ 
tion Act as applied to industry. Here they come in contact with the recommen¬ 
dations of the Industrial Commission, and maintain their position by means of a 
declaration that two of the conditions laid down by the Industrial Commission 
as necessary to justify compulsory acquisition are not applicable in the case of 
sugar. It would probably surprise them that the members of the Commission 
with whom originated these restrictions on the application of the Land Acquisi¬ 
tion Act might not be so sure that the conditions they lay down are not appli¬ 
cable to sugar. The Committee express their alarm that, if the application of 
the Act in the case of sugar be admitted, it would be oxtended to other crops, 
though they knew perfectly well, and, indeed, they stated, that the case of sugar 
is very different from the case of other crops. Industries based on other crops 
as raw material can get on without being planted in the rural areas where the 
raw materials grow, but a cane factory must be in the centre of cane. The Com¬ 
mittee also lay great stress on the argument that the cultivator ought not to be 
compelled to grow cane, if he does not, though there was no suggestion that there 
should be any such compulsion beyond the compulsion there is on anybody, enter¬ 
ing into a contract to supply raw material, not to fail to supply that raw 
material. I do not think that compulsion in any large measure will be' required, 
nor arc the Committee averse to the principle of compulsion, since they them- 
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selves have recommended the exercise of the Land Acquisition Act in certain 
cases. When a penal law is enacted it is not supposed that everybody will 
incur the penalties. The restrictions of the law are against a small number of 
people whose interest it may become not to act on the law precisely because a 
great majority will. The enforcement of the Land Acquisition Act, therefore, 
would be against such people, and that after proof that there is no alternative. 
I could not deduce any intelligible reason for the Committee’s opposition to a 
well-understood principle and the actual practice of Government; so I submitted 
a note which I here reproduce in extenso. 

V.—Compulsory acquisition of land for cane cultivation. 

31. The difference between the Committee and myself is small and I must 
make my acknowledgments of the Committee’s generous quotation of my argu¬ 
ments. Nevertheless, I must put upon the Committee the responsibility for 
emphasising this small difference in the Report. 

The situation is that the Land Acquisition Act is the law of the land which 
can be applied by a Local Government for all purposes which it declares purposes 
of public utility. The Industrial Commission has emphasised the need of apply¬ 
ing this Act to all industries, and suggested certain restrictions which Local 
Governments should observe in declaring purposes of public utility. One Local 
Government has applied the Act to acquisition of land for the growth of cane. I 
have myself, as the Report shews, suggested quite a number of further restric¬ 
tions, and would have been prepared to accept any other suggested, provided the 
principle of the Act was not interfered with or censured. The majority profess 
that several measures of a purely voluntary nature which have been suggested 
in this Report would suffice to introduce the organisation of large factories with 
reasonable rapidity ; I consider that the weapon of Land Acquisition should be 
held in abeyance till all voluntary expedients are exhausted ; but that it should 
not cease to be available as now, in case ignorance and obstinate misconception 
of interest or disregard of the community’s best interest by unenlightened obses¬ 
sion of self-interest should prompt resistance to the most reasonable organisation 
bv voluntary expedients. I hold that the efficiency of the said voluntary expe¬ 
dients would be greater for the present Act looming in the back-ground as a 
corrective of anarchic unreason ; the majority seem to repudiate the corrective 
as poisonous to the social body, however effective for its object it might be. The 
difference, though small, is significant. 

32. The majority of the Committee condemn the principle of the Act as 
applied to cane agriculture generally, though they would not hesitate to apply it 
to acquire the sites for sugar factories, or to acquire agricultural areas for the 
growth of cane seedlings. Their objection seems to be that the principle once 
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accepted might be applied to cotton or oil seeds and to the acquisition of agri¬ 
cultural land generally. I do not follow this, seeing that the Committee them L 
selves acknowledge that the position of a sugar factory in relation to its raw 
material is special and entirely different from that of any other kind of factory. 
And since it is not proposed that all factories should be encouraged to get 
land acquired for them, since I have expressly stated that the whole object is. 
that the factory should obtain control over cane cultivation as in Java and that 
other means of acquiring that control should be preferred to the control by acqui¬ 
sition of land and that not 5 per cent, of the cane area would be so acquired, it 
is difficult to understand how the proposition to keep the Land AcquTsition Act 
as now available in the last resort should lead to the control of agricultural land 
generally passing to capitalist enterprises, or why such a result, 
provided the status of thei cultivator is not degraded, is to be con¬ 
sidered a danger. Tenderness to a small cultivator is a very diffe¬ 
rent thing from tenderness to other landed interests ; nor is land the only 
interest in the cultivation of cane. The actual cultivator has, perhaps, the 
smallest interest even in land in nearly all parts of India. He is liable to ejection 
for one reason or another ; he is not capable of understanding the alternative 
policies open to him until those policies have, in several cases, been in practice 
demonstrated to be good. Then he imitates and follows, if he has the means and 
the freedom which he rarely has- The Committee mention that one Local 
Government has applied the Act to cane areas in just one instance. Their 
shiver before* the principle of Land Acquisition as applied to cane is tantamount 
to a declaration that this application in one particular instance was an oppres¬ 
sive act. I consider this judgment thoroughly unjust. There was no evidence 
before the Committee, and before committing themselves to such a declaration 
it was the duty of the Committee to obtain the proceedings of the Court of 
Enquiry which recommended the acquisition so as to see what was put forward 
on behalf of the discontented ones as the gist of the oppression. The Committee 
relies on the few factories that have been established during the last five 
years for the hope that with patience more factories will be estab¬ 
lished without resort to Land Acquisition; but this reliance is ground¬ 
less. because when things are booming there always are some financial people 
willing to sink their monies in enterprises dealing with the things that boom. 
The Committee themselves shew that the old established factories have been 
more or less starved of cane under the old regime, and that, if we may hope that 
a better price of cane will induce cultivators to supply the full amount of cane, 
yet a factory needs more than the mere hope of this Committee. A factory 
would be wrong to establish itself without assurance of raw material, whose 
owners might hold it up at any time. 

93. The Committee seem to me to forget here that the mere supply of cane is 
not the only desideratum, if the cane industry is really to get a spurt .; cultivation 
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processes have to be altered ; new varieties introduced ; campaigns organised 
against disease and wild animals ; deficient and irregular water supplemented ; 
depots of fertilisers established ; transport and communications improved 
before much, progress can be made ; and the small cultivator has very small 
holdings becoming smaller and smaller with each generation. These holdings 
are scattered ; he cultivates with borrowed capital ; he has no credit and no 
science and no large views, but a great suspicion of being swindled at every turn. 
Therefore, the organisation, science and large capital applied to agriculture 
which are^essentials of a large sugar lactory can never materialise in India, 
unless the small cultitator submits to be organised. If the organisation can be 
voluntary, well and good ; and we all rejoice- We- all agree that much progress 
has not been made by voluntary methods ; and, if some pressure looming in the 
back-ground can help the lame dog over the stilo, I see no reason to eliminate 
that pressure and that possibility. The organisation need not be, and preferably 
would not be, by the transfer of ownership from cultivator to factory. Th 
Committee should have suggested alternative possibilities of organisation. 
Government should offer to facilitate such organisation at the cost of the factory, 
even to take an interest in negotiating such an organisation. Land Acquisition 
has been considered because it is the only weapon that the law allows. It has 
been very sparingly used : in fact, only in one instance for cane. It is under¬ 
stood that Local Governments are known to be very shy of using it. They have 
been shy of using it even for the acquisition of sites for their own agricultural 
farms. No land acquisition proceedings can take place without Local Govern¬ 
ments publicly declaring that such acquisition would beyof public benefit and 
after public investigation of the whole question. The Industrial Commission and 
the Committee are giving further guidance, to Local Governments as to how 
public utility might be prejudiced by Land Acquisition, unless certain suggested 
restrictions are observed- If after all this it is assumed by the majority of the 
Committee that any interest might be presumed to suffer, the presumption 
can only be that they have no confidence in Government judgment, or -Government 
enquiry. I am very glad to say that I do not share this distrust of Government 
intelligence or integrity' where Government action is taken after an open enquiry 
and contrary to the normal Government bias. 

34. T do not think the Committee need have worried themselves about unpo¬ 
pularity and disorders, because the machinery of Land Acquisition will only be 
put into operation by the Indian Minister responsible to an Indian Legislative 
Assembly who might be supposed to be sensitive to the possibilities of disorder. 

It is the Committee’s business loudly to assert the need of sugar cultivation in 
India as required by India’s poverty and by India’s possession of suitable land, 
wate'r and labour ; to explain that the best use of sugar growing land is in con- 
flection with large and scientifically organised factories * that these factories 
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would find it very difficult to live except by controlling organised scientific agri¬ 
culture ; that the probabilities are that, in the first instance, the transition to 
the establishment ol' large factories would be impeded by prejudice and by the 
want of long vision and want of resources of a small peasantry under the thumb 
of money-lenders. If the Indian Minister and the Indian Legislature find it 
necessary to use weapons which the existing law puts at their disposal, the Com¬ 
mittee’s Report, at all events, should give them the necessary courage, warning 
them only that the transfer of ownership of rights in land is not the only way 
of rural re-organisation which must be followed to allow land and water and 
labour in the country to be put to their best use- To rule out the pressure of 
existing law to guide the transition from the present anarchical rural industry to 
a more organised and higher condition is to bring into play the prejudice of 
Western politics where holders of large estates have not unoften stood on the 
shoulders of a small proprietary peasantry to assert the unlicensed rights of pro¬ 
perty. T sincerely trust that Indian Ministers and Indian Legislatures will 
not be put off from their plain duty to face the question of relieving poverty 
and pushing industry, from any {dans of re-organisation, by any tale of dangers 
to liberty from the organisation of co-operation among interests to the largest 
benefit of industry and community. Let me repeat that India can do much more 
in the mattei' of sugar than she has done ; that the only promising way of doing 
it is through lar.oe sugar factories. The experience of the worl^t shews I hat large 
sugar factories can only have an assured success, if they control agricultural 
operations in connection with them ; that the sufficiency and regularity of the 
supply of raw material which every factory of any sort needs can only, in the 
matter of sugarcane, be obtained by the factory controlling the growth of cane 
and by introducing agriculture on a large scale ; that the co-operation required 
among small cultivators to bring about scientific cultivation and the regularity 
and sufficiency of supply is a most difficult thing to organise voluntarily ; that 
this voluntary organisation would become easier after the demonstration of 
the success of the first few trials for which compulsion may be neces¬ 
sary. The compulsion need not be used, if the law looms as at 
present as a bare possibility ; and the compulsion would only be 
used, if at all, under safeguards suggested by the Industrial Commission and en¬ 
larged by this Committee. There is no reason whatever to suppose that such 
sparing use in the last resort or the possibility of use would result in any abuse 
whatever or any deterioration of the condition of the cultivator or any hard¬ 
ship except to people who look to squeezing the public to take advantage of its 
interests. Any compulsion used for this purpose and on such people is, to my 
mind, not a hardship but a plain duty of administration. 

35. Let it be never forgotten that a continuous, regular as well as abundant 
supply of cane from the least distance is all-essential to a large factory ; that 
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neither the compactness of the agricultural area required nor the regularity of 
supply could be obtained from the present rural organisation ; that the factory 
by its very presence enters into an agreement to buy all the cane produced at the 
highest possible price, and that the cultivator cannot be let off from the agreement 
to supply the cane required at the price and no more ; that the science of the 
cultivator is far below the science of organised agriculture in secur¬ 
ing a regular supply of cane whatever the season ; that with the 
best science Java has often found years in which the cane has fallen 
short of the quantity required by the factory ; but that with the small cultivator 
the supply of cane would be habitually short, and would be from longer distances 
than needed and in a state of unripeness or overripeness that sound agricultural 
knowledge could obviate. Organisation is the right word ; and to shirk organi¬ 
sation in the name of mystic words like Freedom is to give up the problem. 
However meritorious bo the recommendations of this Committee, yet without 
rural re-organisation, whether spontaneous and voluntary or with a little direc¬ 
tion from the Indian Minister and the Indian Legislature, these recommendations 
by themselves can produce no perceptible progress. The Committee forget that 
the world’s want of sugar is not of the order of the 23,000 tons made by the 
present factories ; that in 1932 the estimated requirement is 32 million tons, 
while only 15 million tons were produced last year ; and that to tins immediate 
high requirement of sugar by the world Trnlia has to make a tremendous contri¬ 
bution and that it can do so, if we would only will it. To renounce this will 
at the bidding of some exploded formula of anarchic freedom is nervelessness. 

36. I have reason to believe that it is possible to have Land Acquisition bi y 
consent of the factory and of the cultivators together, provided two-thirds of the 
land be released to the cultivators on favourable terms. The advantage to 
both parties is that the price need not be haggled about. It would be appraised 
by an independent judicial authority. The advantage to the cultivator is that- 
he gets 15 per cent, over the market price of his land. It should be open to the 
cultivator to take any proportion or the whole of his price in the shares of the 
factory. 

37. I have also reason to believe that the application for Land Acquisition 
will not often be made without the consent of the cultivating owners, because in 
that case the factory would have labour troubles. Tn Bihar, for example, the 
tenantry have such a high idea of their social status that, even if bought out, they 
would, rather than work as labourers, migrate ; as one of the conditions 
laid down by the Industrial Commission is that they should not be bought out 
unless other lands be appropriated to them, the migration would be easy enough. 
If the factories, on the one hand, bo loth to apply for the enforcement of land 
acquisition if they are likely to lose the existing occupiers for the cultivation, 
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the Local Governments, on the other hand, arc very reluctant to apply the land 
acquisition machinery even for Demonstration Farms, and are not likely to 
receive applications of factories favourably against the very strong will of the 
cultivating owners. In fact, I am willing to agree to make it a condition of Land 
Acquisition for the benefit of a factory that it should not be granted unless a 
majority of cultivators and a majority of villages agree. I would not be tender 
to the rights of the absentee land-owner or the money-lender ; but, though I would 
make this restriction on my recommendation to the Local Governments, I would 
leave the Local Governments free, and would not fetter them even by this 
restriction. Generally speaking, rules should not be obligatory. They should bo 
only guides. 

38. No doubt the Committee’s Chapter on Land Acquisition and this note 
upon it will be referred to Local Governments for advice. It is, therefore, fair 
to say here that the Committee had evidence not only that one Government had 
used the Land Acquisition Act on agricultural lands for the service of a sugar 
factory, but that it intends to use it again, and considers that its reasons for the 
use arc irrefutable and that no progress, not even ‘ordered progress,’ can be 
made without the use of the instrument the law has put in its possession. It 
would be unfair to omit to say further that a senior official from another Province, 
and that the most important from the point of view of sugar, has in his evidence 
explained clearly how much the land tenure in his Province hampers progress. 
That Government has not used the instrument of Land Acquisition largely be¬ 
cause its law-officers have considered it not permitted by law ; but, as I 
interpret the evidence of the officer referred to, lie clearly said that, if the Land 
Acquisition Act is to be amended, he hoped that power might be unambiguously 
given to Local Governments to use this instrument, when needed, not to use 
it generally but to use it or not to use it in each case ‘ on its merits.’ I 
suggest that the reference should clearly point out my argument, that the 
Land Acquisition Act need not be always used even in the matter of agricultural 
land connected with a sugar factory, and that the considerations which make it 
useful sometimes to use it in the case of sugar do not apply in the case of any 
other crop. In. the ease of sugar the connection between the factory and cultiva¬ 
tion at its door is sirnplv vital. It has also to bo pointed out that, unless fac¬ 
tories be secure of a regular cane supply, factories would be foolish to start busi¬ 
ness ; but that, if factories can be got to start with security of supply, a price 
could be paid for cane of which the cultivator at present has pot dreamed. 

39. Similarly, I could not see why the Committee resisted the application.of 
the principle of licensing of sugar factories which exists in Java and which I 
wished to make permissive in British India on the application of factories, 
provided an undertaking could be enforced that the license was not to be used to 
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puli down the cane-growers’ prices. I was particularly anxious to connect the 
scale of prices on which the Committee were working with the principle of licens¬ 
ing I was anxious to give something for something against the Committee’s 
principle of nothing for nothing, or something for nothing, or nothing for some¬ 
thing. The factory needs security in regularity and abundance of the supply of 
cane- The cultivator needs protection against being exploited for the benefit of 
a monopolist factory. If the cultivator gives the security, he should receive the 
largest price that the factory can afford ; if the security be withheld, the factory 
cannot afford that price. I argued the whole question in two notes one on 
licensing of factories and the other on prices of cane which again I sub-join in 
full. 


VI.— -The scale or it.ices poe cane. 

40. The Committee’s scale is not a scale obligatory on factories or on cane 
growers, but it is good evidence of the contention of the Committee that sufficient 
cane has not been grown for factories because an adequate price has not been 
paid to the growers. At the same time' the problem has not been stated with 
sufficient definiteness and concreteness. When the price of sugar is low the 
problem becomes definite of itself. How much can the factory afford to pay ? 
how little can the cultivator afford to take ? The two figures would be more or less 
coincident, provided the cultivating process and the factory process were both 
the most efficient. When the price of sugar is not low, there would be surplus 
profits, if cane were supplied at the same figure as when the price of sugar was 
low and, if the efficiency of the factory continued ; and a further question arises 
how these surplus profits are to be divided. In any case the price that a factory 
can give when its supplies are irregular and the quality of the cane poor is not 
the same that it can afford to give when there is greater regularity or better 
quality. It might have been observed above (section II, paragraph 19) that the 
actual cost 3-4 years ago in the principal sugar countries of the world, when 
the price of sugar was low, was over two-thirds of the whole cost of sugar. I 
also observe that, taking the price of sugar at Es- 10 and deducting from this 
price the factory cost, including profits and depreciation on the same basis as 
those of Java, the margin available for paying for cano would be more than 
70 per cent, of the price of sugar. When the price of sugar is trebled, as it was 
this year, the price of cane may still remain 70 per cent, of this increased value 
of sugar ; the factory cost may be trebled and the profits of the 
factory would be more than trebled. I have, however, taken note 
of the fact that there is a general feeling that capital would not 
in ordinary times be attracted to the sugar industry in India. I, therefore, not 
only agree with the Committee in proposing a minimum price for cane and in fix¬ 
ing it at 6 annas per standard maiuid, but also in recommending that only 6 annas 
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should be paid for cane so long as this represents not less than 50 per cent of 
the gross value of the sugar obtained from it. This mean that 6 annas only 
would be paid for cane so long as sugar did not sell for more than Rs. 10 in the 
case of a factory extracting 7.5 and Rs. 8.82 in the case of a factory extracting 
8.5 parts of sugar per 100 of cane. Thereafter, however, I would go further 
than the Committee in giving two-thirds the additional value of sugar above this 
point to the supplier of cane instead of half. The two scales can bo stated alge¬ 
braically as follows : 


Committee's scalo 


My scale 
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where Y is the price of cane in annas per maund and X is the price of sugar in 
rupees per maund. At the same time I expect the cultivator in return for this 
high value given to bind himself legally to supply cane for a series of years on 
contract. "Where any advantage is asked of Government so as to facilitate 
such contracts or so as to restrict an area to one factory only, then Government 
should insist that such a price lie given to the cultivator. I would not base the 
price on actual extraction (as the Committee 1 ^ scale proposes) but on the 
analysis of. cane in sucrose and fibre ; if 84 per cent, be taken as the sugar extract¬ 
able out of the sucrose in the cane, then I would say that the standard pride 
is for 9 per cent, sucrose and 1G per cent, fibre- I would fix a maximum of 
20 per cent, fibre and a minimum of 8 per cent, sucrose in the cane ; and I would 
fix, as in contracts for ores, a penalty of premium for each one-tenth per cent, 
of excess or defect of sucrose or fibre. There is no difficulty about these con¬ 
tracts, and the cultivator understands the principle in thc ! matter of seeds, for 
example- If the price of sugar fell below Rs. 10, the contract would have a 
clause enabling the factory on a year’s notice to cancel the contract for ono 
season and for as many seasons as separate notices are given on a penalty of, 
say, Rs. 50 an acre to the cane contractor to compensate linn for diversion of 
his land from cane to less profitable crops. I also feel that it would be service¬ 
able to have in each contract some clause varying the prices with the months of 
delivery during any season according as a factory wishes to encourage delivery 
of caue earlier or later, or to discourage deliveries during any but the middle 
months. 
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41. Thus, then, the value of the scale of prices will depend upon the purposes 
to which it is applied, and it is not to be compulsorily/ applied to any purpose 
whatever. Large factories have to be planted wherever possible and profitable. 
They need control of cultivation and certain assured advantages of supply and 
scientific processes from the cultivator. In return for this the cultivator has 
the right to see that he can get the highest price 1 possible, and that the' factory 
is conducted in the most efficient manner and on the most profitable scale of 
largeness- The factory is entitled to expect from the 1 cultivator readiness for 
the most efficient organisation and for the most scientific processes of cultivation 
and this mutual readiness of both factory and cultivator for the highest efficiency 
is to the advantage of the community. 

42. It does not follow, however, that this is the only principle of prices which 
will yield the best results or which the Committee is prepared to recommend. 
So long as cultivation is efficiently organised it is for the cultivator to say which 
of the many possible principles for the determination of price he will once 
for all accept. One principle recommended to the Committee was that ho should 
be given one-tenth of the prevailing price of the same weight of gur on the pre¬ 
sumption that it takes 10 tons of cane to make one ton of gur, and that the more 
advanced methods of a large sugar factory should enable the- factory to make 
profit without deducting the cost of conversion of cane into gur. Another 
proposition before the Committee as the best principle for the price of cane was 
.that the cultivator should be assured every year the highest profit obtainable 
from his land by cultivating any other crop than cane or by the conversion of 
cane into gur, if cane was the most profitable, that is lo say, the cultivator would 
get the benefit of the freedom to grow any crop he pleases, or put the crop to 
any use he pleases. If the benefit were assured him, he would grow cane re¬ 
gularly for the factory, if the factory took the risk. This last principle is cap¬ 
able of extension. If the cultivator would consent to be' controlled in his pro¬ 
cesses, the factory might -assure him the regular profits by the ordinary process 
and divide with him any extra profits -arising from practising the new pro¬ 
cesses ; and in fact, villages or unions of villages might be organised as units of 
going concerns on this principle. 

VII.—L 1CENSIXC OF FACTOIUKS. 

43. In this note I have to repeat that the difference between the majority and 
myself on this question', though significant, is small. The Report considers that 
the measures it suggests will deter cane-growers in the neighbourhood of an 
efficient factory paying in accordance with their scale from selling cane to any¬ 
one but that factory ; hence that the protection to the factory which the licensing 
system is designed to ensure would automatically be secured without the compul 
eion of licensing. But, if the suggestions of the Committee arc not adopted by 
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the authorities on whom the Report counts to give them force ? or if these 
suggestions tyirn out in practice to operate differently from the de¬ 
sign 1 Will Governments allow factories to refuse to sell seed or water 
to cultivators who sell cane to rival factories or refuse rival factories the same 
facilities of land acquisition for seed and water t Why pronounce against tho 
protection which might be wanted after all ? 

But if, on the other hand, the protection to factories which licensing is 
designed to confer, should arise from the measures suggested by the Committee, 
is not the second case worse than the first ? For licensing was recommended 
as a simultaneous protection both to factory and cane-grower. In the absence 
of regulation, competition alone can be trusted to render the most efficient use 
of cane, and bring it the highest price. If the recommendations of the Com¬ 
mittee eliminate this competition, and confine the cane-grower to a single factory 
for his market, he cannot force the factory to be efficient or generous. The utmost 
that he can do is to cease to grow cane, when its price pays him to grow another 
crop in preference. But this possibility is not sufficient to force the factory to 
pay the cultivator the highest price it can afford with the largest efficiency. The 
refusal of a license to a factory, unless it undertook to pay such a price, (deter¬ 
minable under one or another of the scales suggested in this Report, or other 
scales which might be mentioned) would secure to the cultivator protection 
against being left to the mercy of a monopolist factory. This apprehension 
of regulation is surely excessive, this rapture over tho mystic virtues of non- 
regulation unwarranted. The problem remains unsolved ; the shadowy pallia¬ 
tives come and pass and fly. 

44. The Report emphasises that the Java licensing system is not intended for 
the protection of factories and cultivators at all, but to prevent more land from 
being diverted from food crops to cane. The Report omits to say that no such 
protection is needed by Java factories which are the heirs of old compulsory 
leases which have been continued by custom. And is there no present trepida¬ 
tion among factories in Java as to what is to happen when the 
present leases run out and tho cultivators awake to possibilities ? 
Indian factories gave evidence that there is need of a regulation of the 
cane supply so that factories do not insanely compote for the limited quantities 
grown within an area. It was felt on the Committee that this regulation would 
put the cultivator at the mercy of the factory, and remove such small possibili¬ 
ties of competition as at present help him to make any stand. Unless regula¬ 
tion can protect both interests, regulation is not to be thought of. The licensing 
system submitted for consideration to the Committee harmonises the two 
nterests, by making the advantage to the factory dependent on the factory 
paying the. proper price which the Committee profess to be able to indicate j 
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and licenses are not to be forced on factories that can look after themselves. 
Where factories own land or long leases of land or have effective long period 
contracts for supply of cane, they will look after themselves ; even there it will 
be a question whether the validity of transfers or leases or contracts should 
not, as in Java, bo subject to exploration by Government officers and their 
certifying that the interests of no parties have been neglected. Nowhere out¬ 
side India is the need of regulation so great. On the one hand, a factory of 
a given size in India needs far more land tributary to it than in Java or Hawaii ; 
llie yield of cane is miserably poor, the quality of the usual cane is low, the ex¬ 
traction is inefficient, the holdings are small and scattered ; the' factory has to 
forage far for its supplies- If< interlopers may poach on these preserves, the 
foraging would have to be on further areas, and the primitive transport system 
and the deterioration of cane over long transport impose sharp limits on the 
areas of dependence. On the other hand, the cane-grower, because he is small, 
suspicious and without long views, is a weak bargainer ; the Committee are well 
aware how generally low the prices of cane have been, and what a small pro¬ 
portion of the rise in sugar has accrued to the grower ; how different have been 
the prices secured by sugar planters in other sugar countries. And the Com¬ 
mittee have before them a scheme which promises to help both factory and 
cultivator ; and all that they can say is a formula ! Schoolmenwisc, they repeat 
Vis Medicatrix Naturae ; or, as they English it, Beware of drastic compulsion ! 

45. People unquestioningly accept the municipal regulation that no new build¬ 
ings are to be put up without the Municipality passing plans ; yet they object to 
a regulation that no now sugar factories are to be put up without license. Yet 
the principle underlying both regulations would be the same. In a building 
the foundation (land) is not the only basic utility ; air, light, heat are equal 
considerations ; and experience shews that without regulation, a builder might 
be disregardful how these conveniences of other people might be affected. 
Similarly, a new sugarcane factory cannot be trusted, as Indian experience 
has shown, to keep from fouling the cane supply interests of existing factories ; 
and regulation has to provide against this demonstrated contingency. Such a 
regulation is no more a drastic innovation than the accepted Municipal regula¬ 
tion ; and it is equally necessary to bring into relation the interest of the owner 
of land rights with the interest, of the separate owner of water-rights and the 
interest of the community. More generally, it is the interest of the community 
that a factory should have a regular assured supply of its raw material, and that 
the fullest science and the largest capital be applied to the working of the raw 
material. It is also the interest of the community that the factory should not, 
on the one hand, be held up by the supplier of the raw material, and that this 
supplier, on the other, be not exploited by the factory. Where the two interests 
are not unified, normally competition of many factories, and many suppliers of 
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raw materials, in all parts of the world, ensures the largest price for the raw 
material and largest efficiency of the factory and efficiency of supply to the factory. 
Where, as in cane and sugar, neither the supplier of raw material nor the manu¬ 
facturer can rely on competition to produce the normal efficiency, the interest of 
the community requires regulation to step in where competition cannot 
work. Regulation is delicate work, and inexperience may aggravate evils which 
regulation sets out to remedy. This is an excellent reason for severely scrutinis¬ 
ing easy panaceas lightly offered ; but it is no reason for leaving alone all 
schemes for suggested regulation. The conscience of mankind has repudiated 
as damnosa hereditas the legacy of Laissez Faire, derived from Victorian 
Liberalism. The need for regulation has been felt ; regulation has been asked 
for ; regulation need not be imposed, unless asked for. The mode of regulation 
has been before the Committee in the shape of one of its own schemes on which 
the Committee has spent a great deal of time, and yet regulation has to be dis¬ 
carded, because regulation is contrary to some occult principle! 

46. It will thus be seen that what I am anxious about is that the condition which 
experts declare to bo essential, namely, the putting up of large factories in con¬ 
junction with cane lands and the control of those lands by the factories, should 
be somehow fulfilled ; that voluntary methods of organisation of a village of-cul- 
tivators into cultivating units and unions of them and giving them proprietary 
rights in factories, or leasing of lands from the cultivators without dispossessing 
them or divesting them of interest in cane should all be tried, but that the pressure 
to discuss matters reasonably which is given by existing legislation, or might 
be given by legislation amended, should not be withdrawn. And, similarly, I 
am anxious that the importance of w r ater to the growth of canoj as co-equal to 
that of land ownership should also be emphasised. The Committee have 
spent much time and trouble upon problems of irrigation and 
drainage. If I proceed again to supplement the Committee’s deliverances, it 
is not as an expert on the technical aspects of irrigation, but only to bring out 
how much more could be done (according to the judgment of a layman interest¬ 
ed in economic, commercial and financial problems) by development of the 
implications involved in the professions of the Irrigation Departments that they 
are business departments. My note reproduced hereunder should be read only 
in that light. 

47. My personal experience with the distribution of electric currents in bulk 
supply as well as individual supply and different charges according to load- 
factor has greatly helped mo in the composition of this note ; for example, it 
was suggested to me that the volumetric rate would, in seasons of abundant 
rainfall, kill the solvency of canal finance, since nobody would use a drop of 
water, and so no water rate ,w;ould be payable. My reply was easy. There 
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should be a standing charge merely for the construction of the canal and merely 
for the availability of water, when needed. Then there would be an additional 
charge in proportion to the water taken. This additional charge would help to 
save waste of water, .and the standing charge would secure that the canal finance 
was not insolvent. I have also been helped by the economics of Railway rates 
to which I happened some years ago to give some attention. 

Yin—D rainage and Irrigation. 

48. I agree with the Committee’s recommendations on drainage, irrigation, 
lining of carials and redistribution of lands in the Deccan. If the Deccan lands 
have water and are preserved from water-logging the Deccan is the most pro* 
inising tract for cane ; and enough cannot be done.— 

(a) But I wish to go further than the Committee, in the matter of acquir¬ 

ing lands for drainage and redistribution of drained lands. I 
consider that the scheuie put before the Committee by Mr. Inglis, 
Executive Engineer, Special Irrigation District, Poona, should be 
adopted as a whole. I would have the lands, acquired and revived 
by Engineers, leased out again in compact areas to the most capable 
new or old tenants alive to progressive methods of cultivation. 
There are no legal rights to be tender to, and moral right, surely, 
is predominantly with those who can make use of the land to the 
best advantage of the community. 

(b) I understand, that in the Sind-Sagar-Doab Colonisation Act (Punjab 

Act I of 1902) the Irrigation Department annex a portion of the 
Betterment due to the construction of canals on waterless soils. 
This is done with the consent of the land-owners who, in return for 
the construction of the canal, hand over three-fourths of their 
waste lands to the Irrigation Department- I think it a sound 
principle to be desirably a part of all canal constructions and trust 
that the community will be enabled to harvest what it alone sows. 
Canals, not profitable enough without this crop of Betterment, 
may prove profitable both to the Department and the cultivator. 
The principle of Betterment is a part of the Law of Great Britain. 

( c ) The inflexibility of canal rates prevents progress in irrigational cons¬ 

truction. I agree with the recommendation made by the Committee 
that volumetric rates should be charged, so that crops boar a wader- 
rate in proportion to the water they consume. There is reason 
to believe that over-watering to the detriment of both soil and crop 
is a very prevalent sin ; and a volumetric rate should act as a 
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penalty on careless use. On the other hand, I am entirely in favour 
of the much censured basic principle of railway rates, to charge in 
accordance with what the traffic can bear. Crop growers can 
afford to pay rates, not in proportion to the quantity of water they 
use, but in proportion to the utility of the waiter to the crop. If 
a gallon of water add increased value to cane double of what it 
adds to wheat, the cane water rate should be twice as great as the 
wheat water rate- And the Water rate should be specially large 
during special months when it is very difficult for the canals to 
supply 'water, and yet when every drop of water obtained is the 
lifeblood of a crop like cane. The peasant of the Deccan under¬ 
stands the matter so well that he offers to pay 33 per cent, more 
rate per acre, if he be guaranteed regularity and abundance of 
supply. It is worth while asking why the Deccan pays a rate of 
45 rupees per acre against less than 10 rupees in the Punjab and 
the United Provinces. So far as cane is concerned, Deccan grows 
40 tons of cane an acre against 10 tons in North India ; so that 
disparity per ton of cane is greatly reduced as compared with 
the disparity of irrigation rate per acre. The remaining disparity 
may possibly be accounted for by the possible lower cost of produc¬ 
tion of well-water in the North as compared with the Deccan. 
When irrigated crops rise in value, the owner of water has as much 
right to a share in the increase as the owner of land. There is 
no reason why there should be the same water rate in a Province, 
or even on the whole length of a. long area ; the utility of water 
to some soils may be greater than to others, -and the cost of cons¬ 
truction of, canals per unit of water may be different. Flexibility 
in water rate may enable the construction of beneficial canals 
where the present uniformity of low rates forbids. This, I he-ar, 
is the case in the Madras Presidency. The rule that the rates 
should be according to the number of waterings would in another 
way greatly reduce the disparity between the Deccan rate and the 
North India rate- The Deccan waterings are said to be 40 per 
acre in a year and the North India waterings may be anything from 
8 to 15, so that, while the Deccan rate is Rs. 1-2-0 per acre per year 
per watering, the North India rate of Rs. 9 for 8 waterings would 
be the same, and for 15 waterings would be about 9 annas, or half 
of the Deccan rate. 

The principle that the rate should be what the traffic can bear would- 
as explained, partly involve a charge of water rate per ton of cane. 
In the Deccan it would be about a rupee per ton of cane and in 
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North India it would be much the same. It should be’ remembered 
that without water the Deccan would yield no cane at all, or so 
very little that it would not pay, so that the charge on this principle, 
the additional value due to water, might be taken to be almost 
the whole or at least half the value of the cane 1 . In practice the 
rate has to be adopted by attention not to one principle but to all, 
and there is a decisive factor which cannot be ignored, namely, the 
cost of alternative water in the shape of wells to the cultivator. 

(d) The Irrigation Departments profess to be run on business lines, and 

they certainly earn good dividends, and render immense public 
service. Nevertheless, as the discussion of water rates shows, they 
are not flexible enough, they are apt to forget that being monopolist- 
businesses, they have to undertake obligations, such as regularity 
of service, supplementary sources of supply as stands-by, preven¬ 
tion of seepage and salination of lands, advice against water¬ 
logging- I think that, .just as hydro-electric companies have steam 
stands-by, so canals should have supplementing' wells, tube wells, 
masonry wells, reservoirs, and should explore all the good, invisible 
as well as visible, to be obtained out of canal linings. All these 
mean increased costs, but the discussion under (c) in this note 
should show that they would mean profitable investments as well 
as cost- 

(e) Moreover, there is too much business by rules to make good business 

at all. Regulation is a thing good in itself, where there are many 
minds behind the execution of regulation ; and it is a 
strange thing Irrigation Departments do not avail them¬ 
selves of the expedients of electric companies to ensure intel¬ 
ligent execution of rules. Electric companies sell in bulk to middle¬ 
men, and canal water can be sold to Irrigation Associations or 
Village Panchayats who might be supplied volumetrically, and who 
would do the thinking to secure the distribution of water without 
complaints. The Irrigation Departments are not business con¬ 
cerns if one or two failures dishearten them, or if they wish to 
settle down to contented administration of old rules, where ferti¬ 
lity of new expedients is the test of a living business. The Deccan 
has led the way in the matter of Irrigation Associations presided 
over by the Director of Agriculture ; Dr. Harold Mann could have 
alleged the discontent about bunds referred to in the Report, by the 
Irrigation Association under his advice acting as a reliable inter¬ 
mediary, and undertaking the expense of determining where 
. bunds can be dispensed with. 
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(/) It all resolves itself into this ; that a Government department is apt' 
to say “ take it or leave it ; what we have spoken we have spoken. ” 
A business company, unless demoralised by fatty degeneration of 
the heart, will conciliate its customers, try to understand even,' 
their idiosyncraeies, give them seats during discussion, usually 
end with ‘‘ What you have spoken today, that we shall speak to¬ 
morrow. ” If one expedient fails to serve, another would be forth¬ 
with tried ; above all, men on the spot would have authority to con¬ 
ciliate, would not wait for reference to the gods on Olympus. While 
tendering my unstinted admiration of the services of British, 
Indian Irrigation, 1 strongly urge engrafting on the Departments 
local and individual initiative, emancipation from rigid rules, great¬ 
er use of intermediate interpreters, variation of rates according to. 
service, tireless attention to even the whims of customers—which 
constitute Business Methods. If a larger and more educated staff 
be found necessary, the customers’ appreciation of business adapt¬ 
ability will bring appropriate increase of revenue- 

49. The Committee say that certain aspects which I have discussed in this note 
are beyond their province ; with this deliverance I do not at all agree. It seems 
to me quite pertinent to point out that the Irrigation Department should be a 
business department, as it claims to be, and that its method of charging rates, 
if it should bring insufficient revenue, might postpone canal schemes whose 
postponement might be very injurious to sugar, while not only sugar but all 
crops might be able to pay the full rates necessary to make the scheme self- 
supporting. There is, I am glad to see, more diversity and flexibility in the 
determination of canal rates even within a Province than I had anticipated ; but 
that is not saying that there might not be more diversity and flexibility than 
now t<* the great benefit of new canal construction and benefit of special crops 
without injuring other interests. I have, therefore, urged on the Committee 
to recommend that the system of charging rates for canals should be compared 
with the system of charging rates on Bailways where the sort of commodity 
supplied is much tlic same under much the same sort of restricted monopoly 
conditions, where public advantage has to be considered as .well as profit and 
where the economics of rates seem to have been worked out to general agreement. 
The Committee was certainly not called upon to discuss all these aspects in full 
detail ; but I submit that the Committee might have, with advantage, made the 
recommendation that the Irrigation Department would become a more efficient 
business Department, il. it compared its system of rates with the principles of 
rates found efficient on Bailways, and also if it compared its! own methods of 
supplementing water supply in certain lean months with those found useful in 
hydro-electric supplies. There is no suggestion that this supplementing of water 
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supply should bo pushed even where cost might be prohibitive. The only sug¬ 
gestion is that the Department, being used to a fair revenue and a fair content¬ 
ment with existing methods, might not look out for now methods as a business 
concern would, to increase the contentment and benefit to the public including 
cane-growers and sugar factories, if Committees like the Sugar Committee did 
not press new methods on their attention. 

50. I rejoice to see that in Northern India the principle of betterment argued 
for in this note has received unconscious acknowledgment to a limited extent. 
The land revenue on irrigated lands is more than the land revenue on unirrigated 
lands, sometimes double or quadruple, and this is in addition to the water rate. 
The trouble is that this increase of land revenue on irrigated lands makes a 
present of an equal amount to the landlord whose rent is twice the land revenue ; 
or, in other words, the cultivator is mulcted of a considerable fraction of the 
additional value of the laud he cultivates due to the canal ; but the landlord who 
gets a half of this additional contribution has done nothing for the canal, and the 
owner of the canal who has done everything receives only a half of the contribu¬ 
tion. This is an illustration of how the procedure of the Irrigation Department 
calls for re-examination in the light of business principles. 

51. And if I look to rural re-organisation for the development of agriculture 
in this country generally and of sugarcane particularly, I also look away from the 
other and very familiar expedients of spoon-feeding industries by tariff, or by 
manipulations of land revenue. In my tariff note I only emphasise the Com¬ 
mittee’s conclusions that there is no room for protection in the sugar industry. 
I put aside Preference as unworthy of a Member of the League of Nations, and 
I shew not only how excise duty above a certain limit of price could guard free 
trade, but how its realisations should be used for the help of the sugar industry. 

IN. —The Tariff and a suggested excise on sugar. 

52.1 agree with the conclusions of the Report— 

(a) that the sugar tariff is primarily a revenue tariff, and is not protec¬ 
tive in intention ; 

and (b) that, so far as it operates protectively, this protection is not at pre¬ 
sent needed. 

But (c) I do not agree with the further suggestion that when sugar prices 
fall protective duties at a higher rate than 10 per cent, might be 
considered. 1 

I hold that the whole duty is paid by the consumer whenever the price in 
India is equal to the world-price plus freight to the consuming centres plus duty ; 
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but that the Indian consumer pays an additional tax to the native sugar producers 
as well as to the factories, to the extent of at least as much as goes to the revenue. 
Very little or nothing of this tax has gone to the cultivator or the labourer ; the 
consumption of a very useful and serviceable article has been, to some small 
extent reduced ; the profits of sugar manufacturers, anyhow very high, have 
been increased. It is obvious that, if sugar manufacturers had any sense of 
decency, they would make a large reserve fund of their own from which they 
would grant bounties to themselves in times of falling prices, in the same way as 
German and Austrian Cartels fed .exports in the past ; and that they would ask 
for an Excise Duty from the proceeds of which Research and Sugar services 
could be paid, instead of burdening the taxpayer with the support of them- But 
in the 1 present day Business Ethics of “ the Devil take the hindmost, ” such 
decency is past praying for ; the Committee might have led the way and pointed 
out where decency lay, even if they forbore to make recommendations of compul¬ 
sory decency ; they have, by proposition (c) given positive recognition to in¬ 
decency. Ik) ask the taxpayer and consumer to shoulder heavy risks of business 
in slack times, without participation in the profits of brisk times, to put upon 
the community the expense of the manufacturer’s inefficiency and ignorance ; 
is a time-dishonoured way of encouraging industries with which the Sugar Com¬ 
mittee has unwisely associated itself. Protection is given to the weak by the 
strong, either as charity, or as a recognition that, the weakness being the act 
of the community, the community should come to the rescue of the weakness it 
has itself created ; but Business Ethics demand support of the strong by the 
weak, as a business right. It is not the interest of the community to consume 
bad, dear, home-made sugar ; the Empire which has assented to the League of 
Nations cannot cultivate business antipathies to citizens of other lands ; experi¬ 
ence has shown that national “ self-containment ” may break down by a strike 
of transport workers in peace as well as by war, and that the Protective systems 
of the European Central Powers actually put them at a disadvantage in the 
matter of sugar and agricultural supplies during the Great War, compared with 
Free Trade England. I am further of opinion that the Sugar Industry could 
provide against the fall of prices by dumping, as against the fall of prices in 
the course of nature ; moreover should so organise its autonomy that cheap 
dumped sugar might be bought up for developing the confectionery business or 
for new uses of sugar. On all these points, my evidence for facts stated and my 
arguments and proposals in detail were early laid before the Committee. 

53. (Parenthetically. I wish to recognise that the management of one import¬ 
ant group of factories arc so adjusting their price of cane to price of sugar that 
half the benefit of duty may go to the cultivator. This is considerable progress 
in decency. Nor do I ignore that occasionally there will be periods when the 
price would depend entirely on abnormal stocks or abnormal demand, and not at 
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all on cost of production, therefore, not at all on duty. The consumer would, in 
such cases, pay the same price, with or without duty ; the speculating seller pays 
the duty, and not the consumer of sugar. But these considerations do not affect 
the manufacturer as manufacturer ; and he can always set apart from high prices 
a reserve fund to support him in low prices ; and the duty always helps him in 
his bargaining with the speculator, or his competition with the foreign manufac¬ 
turer). The Committee glimpse their problem as one of attracting capital to 
sugar factories, and everything else as subordinate to this problem ; to me the 
problem is supplying cheap sugar to the world, and large sugar factories as only 
an instrumental good. If capital be not so attracted to Indian sugar factories, 
if piratical ideas have to be indulged in order to create sugar factories as the 
supreme good, I unhesitatingly declare that India does not want or need them ; 
they are not good enough. So far as revenue is concerned, the greater the sugar 
production in India, the less the revenue. So far as Protection is concerned, 
Bounties on sugar marketed would be more effective than Protective customs 
duties, and these bounties could be furnished by the trade itself fattened by 200 
per cent, profits, as the Central Europe Cartels have found Bounties for Export. 

54. The omissions of the Committee in this regard are that in adopting conven¬ 
tional opinions on tariff, they have not investigated the actual operation of 
Duties and Bounties, not dispelled the flim-flam about Dumping and Self-con¬ 
tainment, not discerned in the manipulation of tariff large opportunities for 
social ends, have condoned present inefficiency of sugar methods and offer to 
encourage them, have turned away from an Excise Duty on sugar because of 
the unjust unpopularity of the Excise Duty on cotton. They misconceive the 
problem as one of capital and factories, whereas the main problem is that of 
cheap sugar for the world, a problem which can be compassed only by so extend¬ 
ing Indian sugar cultivation that India should become a large sugar exporting 
country. This result is not to be achieved by pre-occupation with Sugar Re¬ 
search and sugar tariffs, but by the courage of a far-reaching vision of rural 
reorganisation. And the Empire’s commitment to the League of Nations and 
India’s acknowledged place in the League ought to ; have given the Committee 
the daring to ask Government and the people whether Preference as a principle 
ought not to be relegated to the limbo of past futilities, as inconsistent with the 
spirit without which Leagues of Nations cannot work. 

55. Generally speaking, it may be laid down that, if a tariff be entirely for 
revenue, customs duties with corresponding excise would be most effective ; if en¬ 
tirely for Protection, bounties should be most serviceable ; if both protection and 
revenue be,the object, higher protective duties than excise would be the policy.' 
But as statesmanship has learnt that taxation is not merely the instrument of 
revenue and of equitable incidence, but may be made an organ of redistribution 
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of wealth, of repairing inequalities unavoidably caused by the: 1 social structure 
and of a general promotion of well-being, so the ends of a tariff should not be* 
limited by its professed objects of revenue or Protection. This aspect is usually 
alive when people discuss Preference ; and I have adverted to it in this note 
above ; but. a portion of the tariff revenue, preferably the portion contributed 
by excise, may become utilisable for social objects in connection with the industry 
subjected to a tariff. It becomes important, therefore, to develop this discussion 
constructively. I have no hesitation in laying down that, even if it be an object 
to protect the sugar industry, the funds for Protection should, as far as possible, 
come from the industry itself which should be definitely organised for that pur¬ 
pose. The nature of this organisation will be discussed in my separate note 
which will deal with Research and my conception of what the Sugar Board should 
bo (vide Section XII below). But the principle is indisputable. No 
industry should be allowed to levy a toll on the people as a whole, 
whether as consumers or taxpayers, for help in low times, with¬ 
out the industry contributing in good times adequate premiums towards 
that assistance. Protective tariffs should be in the nature of insurance 
of an industry. I suggest that the sugar industry is not worth encouraging in 
India, unless, with present costs, it can earn a living profit at Rs. 300 per ton. 
This figure then may be taken as the datum Hue. Thd Sugar Board should make 
a grant-in-aid when the price falls below this datum line*, and the funds for this 
should be created by the factories (which wish to be beneficiaries of this grant 
in-aid) contributing a substantial part of the excess over the datum line when 
prices are high—a graded proportion of the excess as prices rise, highest when 
prices are highest as r.//., when they reached 1,100 rupees a ton this year. Where 
the cultivator participates in this fluctuation of price, the price of sugar taken for 
determining the scale should be the net price to the factory, i.e., the market 
price minus the contribution to the Sugar Board, or the market price plus the 
grant-in-aid by the Sugar Board. 


56. If the tariff be by a customs duty, the duty should be balanced bv an equi¬ 
valent excise, which would be levied only when the price of sugar is above the 
datum line. I am of opinion that a fixed duty of 30 rupees per ton would be 
better than the present sliding'scale ; and that the excise should be the excess 
ol the market price above the datum line, with a maximum excise equal to the 
customs duty. I further suggest that sugar refineries be exempt from this excise 
as already they would have paid duty on the raw sugar they import and refine. 
The excise realisation should be handed over to the Sugar Board, along with the 
State share of the surplus profits of the State-guaranteed sugar factories, for 
expenditure on Research and other elements of well-being of all the sugar in¬ 
terests. 
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57. And in this connection, I am for a Government Factory conducted by 
a Board of Directors and a managing Director all partly remunerated on a system 
of bonuses. I agree with the Committee that the conduct of such a factory should 
be without regulation by Accounts Office rules, or by references to the Headquar¬ 
ters of Government. All the control should be exercised by the Board of 
Directors acting through their Managing Director, and there should be the 
usual commercial audit and control. It seems to me that'this object could be 
best achieved by converting the Government Factory into a joint-stock Com¬ 
pany, Government holding shares or debentures, whole or part as they please, 
just as the British Government does in the Suez Canal Company or in the 
Anglo-Persian Oil Company. Government interference then will be merely 
as guarantors, as on private guaranteed Railways, or as shareholders, as bn 
the leased Railways, that is to say, they would appoint Directors and ask for 
special enquiries as shareholders when things do not go well. To put it in 
another way : the Government sugar factory will be conducted not on the lines 
of Post and Telegraph Offices, Ordnance Factories or Military supplies, but 
on the lines of the Anglo-Persian Oil Company, or the State-owned leased Rail¬ 
ways in India. This would simply the recommendations of the Committee 
which might otherwise be up against some unknown or unseen rules. For the 
purpose of tins factory, and I should say for the purpose of the Report as a 
whole, there should be no bar on the employment of citizens of States outside 
the British Empire. The Government Garden at Buitenzorg and factories in 
Java have been obliged recently to employ American botanists and Danish 
chemists because Hollanders cannot be obtained. I understand that there has 
recently been a great difficulty in recruiting for the Agricultural Service in 
India ; a difficulty which is sure to remain outstanding for years because the 
training of professional people in every department has been arrested by the 
War : the young men who would have joined the Colleges went to the battlefields. 


58. Similarly, I proceed to point out how much land revenue is misjudged as 
if it was a tax very different from the postage stamp, or water rate—that is, 
anything else than payment for service, and I draw out the full conse¬ 
quences of the two attitudes of the critics of the land revenue svsten 
and my own. I am given this opportunity of dealing with this 
subject by the recommendation in the Agricultural Chapter on Burma for a 
temporary reduction in the assessment on cane. 

X.— Land Revenue. 

59. I agree that cultivation of cane by small cultivators should be encourag¬ 
ed. Even if the areas be scattered and do not permit a Sugar Factory to be 
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based on them, still it is an advantage for the greater production of sugar t ha t 
gur should be made in such areas, so as to relieve the strain of gur on cane in 
more conveniently situated areas, and release this cane for sugar. 

But I do not think that this object would at all perceptibly be attained by 
manipulations of land revenue. The whole revenue for cane purposes in Burma 
is Rs. 10 an acre ; supposing the revenue be halved, it is only a matter of Rs. 5 
an acre on an output ranging in value from Rs. 300 to Rs. 1,800 an acre'; and 
this saving is not likely to serve as an encouragement for the growth of cane. 
To expect encouragement is of the same order of ideas as that which 30 years 
ago sought encouragement to the iron industry in diminishing the royalty on 
iron ore by 1 anna per ton or -J anna per ton. Remembering that even in Ryot- 
wari tracts the ryot paying revenue tends to become a middleman, and that culti¬ 
vation is done at rackrent by temporary holders, any alleviation of revenue 
amounts to a present to such middlemen. If encouragement is to be given to 
the growth of cane by the small holder, and if also the principle is to be accepted 
that for a given area the land revenue payment should be the same, whatever 
crop be grown, I suggest that at the settlement the Officer should consider what 
is the most profitable crop that the land might be expected to yield during the 
period of settlement, and base his calculation of revenue on the! most profitable 
crop being chosen by the cultivator. Thus, lands most suitable for cane would 
bear the cane revenue, even if the the cultivator chose to grow rice. The revenue 
would gain and the cultivator would have an inducement to grow the most profit¬ 
able crop, and cane would thus become encouraged where it deserves to be en¬ 
couraged. If, on the other hand, the State finds it essential to grow certain food 
crops, even if other crops be more profitable on certain areas, then a license would 
be granted by Government remitting the revenue, if the particular food crop found 
necessary by Government be grown. 

60. In this connection I may once for all enunciate a proposition which is not 
popular, but which is essentially true. Land revenue is only revenue in the same 
sense as the profits of the Post Office or salt or tobacco monopolies are revenue. 
The revenue is really rent. The abolition or mitigation of revenue would be 
no boon to the community, because the price of food depends on the cost of pro¬ 
duction on the least productive lands which practically pay neither rent nor, 
revenue. The revenue-paying lands are of different qualities, and the differ¬ 
ences of revenue are' to equalise the advantages to the different cultivators ; 
the State being the real owner, the cultivators being owners only of tenant rights', 
Taluqdars and others, wherever they be, being middlemen to whom a portion of 
the State rights has been handed over. Reduction of land revenue is, therefore, 
only an advantage to middlemen and neither to the cultivator nor to the buyer of 

food. The. cultivator may be a middleman himself possessed of favourable lands 
L3ISC , r 
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and thus may benefit, but not as a cultivator. To reduce land revenue would 
mean increasing taxation, and as the taxpayer in India is essentially poor, a 
reduction of revenue would mean hardship to the poor man. 

61. All revenue is rent, and rent should be no burden to the rent-payer, if it 
be no more than the equaliser of opportunities of cultivation on lands of unequal 
fertility and favourableness of situation. It is perfectly true that it is not an 
advantage to the community that rents should hereditarily fall into private poc¬ 
kets ; but no more should they be presented to cultivators or Taluqdars, Avho by 
the remission or abolition of land revenue would receive presents (from the 
sorely burdened tax-payer) in proportion to their wealth and not in proportion 
to their need. The abolition or reduction of land revenue would present no 
compensatory moral or material advantages, as the abolition of Opium Revenue 
did or seemed to do ; and the tinkering with any large source of revenue always 
fen tails resort to questionable new taxes which would create far more discontent 
than would be allayed by the reduction of land revenue. The real complaint 
of the people of India is rather against the mistaken, though well-meaning, policy 
which has made the most flexible and equitable source of revenue in the country 
the least elastic and least productive, at least in certain Provinces. Bihar and 
Orissa, industrially the most progressive of Provinces, will find its industries 
an expense to its finance and will be reduced to a condition of unprogressivity 
by the stationary character of its land revenue. Therefore, I say to critics of 
Land Revenue—it is the backbone of progress, it belongs of right to the com¬ 
munity as nothing else does, the community badly needs it all and more ; this 
Land Revenue ‘ fear to touch.’ 

XI.— Some Miscellaneous Recommendations- 

62. Of course, I have submitted all my recommendations, in the first instance, 

' to the Committee, and 1 would deal hpre only with those wliichl have not been 
adopted in the Report. Some of these recommendations have already appeared 
in the notes above ; others now I submit tentatively, for consideration, to a wider 
tribunal than the Committee—■ 

(A). My first recommendation is that the best use should be made of 
existing institutions and instruments, and one of these is the Courts of Wards ; 
a second is the Indian Institute of Science, and a third concerns the manufacture 
in India of sugar machinery and, indeed, of all agricultural implements. 

(a) I find a consensus of opinion that, while the administration of the 
Courts of Wards might be improved, all estates that have fallen 
under the Courts of Wards have immensely benefited by their ad- 
; ministration even as at present. These Courts of Wards control 
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cane lands and it should be possible for them to lease areas to fac¬ 
tories for long periods so as to reproduce the Java system. These 
leases should be subject to confirmation by the Local Government. 
As I understand it, the view at present taken is that neither the 
Local Governments nor the Courts of Wards have the power to give 
leases which the Wards might not disown on coming of age. The 
principle suggested is that the Court of Wards is a Trustee, and 
Trustees are not, in any system of laws, allowed any latitude in 
investment or administration. If we go behind these laws to their 
object, one sees that the Trustees did not prove trusworthy, and 
so their latitude as Trustees was restricted. I understand that 
wider powers are given to the Public Trustee in England. In any 
case, the Courts of Wards have not proved unti’ustworthy Trustees, 
though, of course, they are liable to make mistakes, as the Ward 
himself when grown up would he liable ; but where there is a pro¬ 
position which brings more revenue to the Ward than any existing 
use of land and any reasonably prospective use, in such oases, where 
a reasonable owner would gladly enter into contractual obligations, 
tying his own discretion for a period of years, there the^Courts of 
Wards, subject to appeal to Government, should have the oppor¬ 
tunity of improving the Ward’s Estate with public benefit besides. 
The present restriction on the discretion of the Courts of Wards 
and of Government surely results in more loss by loss of opportuni¬ 
ties than any loss by mistakes. 

(b) I need not pursue the advantages of making useful the Indian Insti¬ 

tute of Science, chiefly its well-developed chemical branches, 'in the 
service of an all India Sugar Research Organisation. It may re¬ 
quire an alteration in the constitution and administration of that 
body ; but it should not be allowed, to escape the duty of doing 
service to the country, particularly at a time when the Wax has 
given it a large windfall of additional income. 

(c) An Agricultural Implements Company has already been started at 

Jamshedpur, and for some time negotiations have been pursued to, 
introduce the manufacture of sugar machinery. It may be that the 
burden of capital charges on sugar manufacture might come to be 
reduced by a Sugar Company on the spot, and it may be that agri¬ 
cultural implements specially for the service of cane in India might 
be more readily manufactured by a Company in India whose 
raison d’etre is to' serve the special requirements of India- In this 
connection, I am glad to pass on to the Agricultural Implements 
Company the wise suggestion of my colleague, Sardar Jogendra 
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Singh', that its Directorate should not he entirely a Bombay ir 
tution, but should be composed of agricultural experts f 
several Provinces, 

63. (B) I would further suggest the principle of a Government factory 
every sugar growing Province, making use of Crown lands. The lands would 
prepared by Government at a certain large capital cost. The Government woi 
not work the factory itself, but hand its land to a Corporation which woi 
put up and conduct the factory. Of the capitalisation of the Corpo 
fion the monies expended by the Government on preparatory process 
would form a part, that is to say, the Government should receive shares equa 
to the monies expended with interest and even with proper profit. Govern¬ 
ment should have the option of taking any portion, or the whole of the remainder 
of the capital of the Corporation. On the whole capitalization Government 
would guarantee, say, 7 per cent, dividend ; would enforce depreciation, set 
aside at 5 per cent., and of the surplus profits., if any, there would be a division, 
Government as guarantor getting two-thirds and the shareholders including 
Government getting one-third. In return for such concessions Government may 
stipulate that the Corporation should carry out any duties which the Local 
Government may put upon it in the matter of sugar research, or sugar schooling, 
or taking apprentices. 

64. The principle of the suggestion is that, if it be considered that sugar 
manufacture is a very profitable business and that to make it in quantities large 
enough to affect world production Government have to spend heaps of money in 
reclaiming, drainage, irrigating, sanitating, colonising, Government might as 
well take all the risks and escape the deficiencies of Government administration 
by managing through a Corporation, as in the case of leased Railways, and create 
a Development Fund from the surplus earnings of sugar factories which the 
State alone makes possible. There is no question here of the State interfering 
with private enterprise. The State summons private enterprise, takes in hand 
regions which private enterprise cannot touch, and produces sugar which the 
world ve'ry badly wants and which private enterprise can create elsewhere with¬ 
out Government interference. It may be added that the management by the 
Corporation would not be under any Managing Agents, but only under Managing 
Directors, experts in their line specially brought out who would run the Corpora¬ 
tion, as they would run any commercial Corporation. 

65. (C) The above principle may be extended in such favourable positions 
as the Crown lands in Burma or in the Ageucy Tract. I suggest that, if and when 
lands have been suitably prepared' for cane and its rotation crops, about 100,000 
acres should be kept separate for Governmental or semi-Governmental opera¬ 
tions as a model to the industries of the country. They wOuld be conducted 
for profit, of course, and a sufficiency of profit would be insisted on, but profit 
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d nqt bo their primary object. Cane, with its rotations and its need of fac- 
‘S right in the heart of villages, gives an opportunity for village planning, 
ge sanitation and village civilisation, introduction of schooling and hospital- 
and introducing the principle of selection for residents which possibly no 
■r industry affords. Hero would be co-ordination of industries and cultiva-' 
1 . Rice fields and rice mills, oil seed eultiyation and oil mills would be side ; 
side with cane fields and sugar factories. They would all be driven by elec-' 
c power, the surplus of which would be used for village reorganisation ; the 
tories might be seasonal, and the power plant would be common to them all, 
that the power would bo used alb the time, night and day, for different factor- 
.es, at different seasons of the year. The work would be done by Corporations 
to avoid the overdone and tiresome objections made against Government 
management. Dividends would be guaranteed by Government and surplus earn¬ 
ings divided as in (P>) above. Investment in such factories would be a new 
means of thrifty employment of savings held out to men of small means. 
Financiers and the larger public outside, the Province would only come in’after 
ihe small investor lias been satisfied ; but, of course, nothing should be done 
except after the calculation of the remunerativeness of such schemes, a ealcukv- 
tion as complete as would be made before a chnal is sanctioned. 

XIT. —Sugar Research and tttf. Sugar Board. 

66. The Committee recommend research on the model of Java, and that is 
well. They depart from the principle of Java where sugar research is support¬ 
ed by the sugar industry, and that is not well. In the first place it should be 
recognised that the research to be done need not be of the same order as the 
research of Java or Hawaii which would remain available to the Indian cane- 
grower or manufacturer. All the research that India needs, in the first instance, 
is on varieties of cane and extermination of disease, and those, can be garried on 
to the same extent as now ; in the second place, the objection that the industry is" 
not extensive enoitgh, or organised enough and, therefore, cannot pay for the 
expenses of research has been met above bv the suggestions of the appropria¬ 
tion of excise proceeds and the sugar factory profits of Government ; in addition, 
the Committee themselves suggest a contribution by constituent factories. . 

67. A further contribution may be taken from the cane-growers themselves 
through a levy on the price of cane sold to the factory for sugar making ; it bein^ 
presumed that the bulk of the benefit of agricultural research for cane would 
accrue to cane which is ultimately to be converted into sugar by up-to-date 
methods. In the third place, though the name research is usually confined to 
physical sciences made by Professors, yet there is a, considerable amount of 
research in connection with business which has relation to the finding of markets, 
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to economies in packing,' to the securing of the cheapest Railway rates,, to 
nomies in the delivery of cane to the factories, to the contentment of work'er 
fhctory and field, to co-operation among cultivators,/to profit-sharing, to gei 
connections with consumers. All this research can be done only by organisal 
in the shape of the Cartels of Central Europe and of the sugar producers, unit 
in Java, and it was my suggestion to the Committee that, instead of recommen 
ing a Sugar Board which is plainly an epi-phenomenon—a body meeting on 
a year or so practically to receive reports and constituted by men taken fro 
all parts of India who cannot feel the necessary enthusiasm to go such distances', 
the Committee should consider the creation of a more vigorous Sugar Boarc. 
consisting of full-time experts, paid for the job, to whom a whole variety of 
functions would be entrusted so that they would have the necessary enthusiasm 
and the necessary skill and the necessary esprit de corps. ,' 

68.1 am of opinion that the Sugar Board, as above indicated, should combine 
the functions of a Research Board and Producers’ Union and the continental 
Cartels ; and to this Sugar Board would be handed over the revenues of excise, 
the profits of Government factories, the levies on the constituent Corporations 
and the levies on cane supply to the factories. There is no objection to adding 
to the experts sitting on this Board the nominees of’ sugar growers and sugar 
factories. It may he necessary for this purpose to organise factories and 
agriculturists in local sugar centres into constituent bodies locally organised. 
Being so organised, these constituent bodies would find further functions of 
their own, and their activities would be watched and promoted by the Sugar 
Board at Headquarters. It is clear that such a Sugar Board would be prema¬ 
ture, unless the sugar industry is intended to grow to the dimensions contemplat¬ 
ed in this note ; and the waiting to create the Sugar Board till a vigorous policy, 
is decided on will be no inconvenience, whereas a body created to be 
fundtionless and, therefore functioning erratically, is more likely .to be a 
nuisance : than not. The researches would go on as now, so would the existing 
Sugar Bureau. My point is that the Sugar Board should not be created as a 
merely otiose body, but should be planted as a vigorous entity to do the robust 
things when the time to do them is ripe. 

69. The scope of such a Sugar Board, as I laid before the Committee in July, 
may here be briefly recapitulated. There are general interests of the sugar in¬ 
dustry as a whole which at present are neglected because it is; no individual’s 
special benefit to attend to them ; the interests can be looked after only by large 
and continuous effort, and all must pull and pull together, and pull for all they : 
are worth. I propose, therefore, the creation of a Central Sugar Board in orga- 
nic relation with local Sugar Boards in Provinces where there are central 
factories, and in living touch with Sugar Growers’ Associations in every Pro¬ 
vince, I need not give here the complex constitution which such an organisation 
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st be given to perform efficiently the numerous functions to be assigned to 

I have given some thought to it, but I think that it would be wasteful of 
d thought to do more than submit a few general considerations. If the Sugar 
ird as a statutory institution be accepted, Government themselves would be 
. properest authority to give it shape and body ; and there are the models of 
& Sugar Syndicates of the sugar countries ; and there is the recent creation 
the Cotton Growing Association in England. 

70. The general considerations to be borne in mind are : that the structure 
. the Sugar Board should be deliberately adapted to its functions, that the 
doard should substantially consist of full-time paid sugar experts who would act 
as a permanent committee of the Board during the long intervals when the 
■ Board is not in session, that the aim of any structure is representation of the 
interests involved, and that, even though in public affairs, there is no known 
alternative so far to the elective principle, it has not been so successful as to 
secure a perfect mirror of interests, and that in business it is deemed a nuisance 
by electors and elected persons alike, and that, therefore, the Sugar Board should 
not be tied to the elective principle. The Sugar-growers’ Associations and 
Local Sugar Boards should be represented on the Central Sugar Board. Three 
features distinguish the sugar industry of India from industries generally ; 
and the constitution and functions of the proposed Sugar Board have, pro tanto 
to be differentiated from those of other industrial syndicates. The first is that the 
Sugar Board is to be brought into being not to organise established sugar inter¬ 
ests, but to create the very interests which it is to organise and protect. The 
central factories are few, not one is of the economic size contemplated ; no 
knowledge exists of available cane lands in favourable circumstances ; no sur¬ 
vey has been made of obstacles to be. overcome and facilities to bp provided. 
The Sugar Board, for example, would have to take note that the Laisscz Faire 
policy so potent in establishing other industries, and even sugar elsewhere, has 
no claim in the matter of sugar in India where it has had a long rope, and is 
strangling the industry- The second feature is that cane carries small values in 
large bulk, and therefore cannot stand the cost of long distance transport j.jn 
this it is unlike cotton which pre-war was over Rs- 500 a ton, as against. R^, 7 
to Rs. 10 a ton of cane ; but it is very much like coal .and metallic ores. The 
differenco'is, further, that cane or its juice cannot keep in long transit ; a factory 
must be established in the vicinity of cane. Lastly, the manufacture of cane, 
like the ginning of cotton or seaside hotelling is seasonal; for two-thirds of the 
year, capital and men stand idle, if confined to sugar alone. 

The functions of the Sugar Board may be classed under several heads : 
( i ) Organising ancl correlating ; (ii) General ; (in) Functions relating to finished 
products ; (iv) Functions relating to the factory ; ( v) Functions relating to the 
agriculture of sugar. 
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71 . (i) The Sugar Board should organise its own office, organise local Si 
Boards in Provinces which have central factories, and organise Sugar Grow 
Associations to look after the agricultural interests of sugar, should bi 
factory in relation to plantation so that the regular supply of cane at reason 
cost should be forthcoming, help with advice on negotiations between cultivai 
and Taluqdars on the one hand, and the factory on the other, sec to it that 
tcrlopers do not interfere with the scanty supply of cane in an area to an cxisti 
factory, advise Local Governments as to when the Land Acquisition Act shoe 
be set into operation, secure that, in agreements for cane, the highest price 
offered to the cultivator, and that in agreements for rent, the highest rent go t> 
various means of harmonising fhe cultivators’ and factory interests, and yet 
securing the most efficient cultivation ; negotiate with departments and firms 
for the publication of maps of lands available to factories on terms in various 
localities in India and Burma, discuss with engineers where improved irrigation 
or drainage would increase the sugar production of the country, bring the agri¬ 
cultural and industrial-parts of the industry into touch with Co-operative Agri¬ 
cultural and Industrial Banks, induce Local Governments or enlightened firms 
to take apparent risks when they might be legitimately taken, c.g., establish 
factories in areas from which ordinary enterprise shrinks, to demonstrate how 
much could be done under conditions of freedom. The Sugar Board would see 
that consulting engineering, sugar machinery, agricultural machinery for 
sugar, tramways engineering, general engineering for repairs and replacement 
of parts are available In India to the sugar industry ; would be able to guide 
factory owners and planters to secure the best expert help, foreign and Indian ; 
would establish sugar schools, and Sugar Research, both agricultural and indus¬ 
trial ; would urge irrigation and drainage where they can lie profitably under¬ 
taken by Governments or private firms ; would discover new markets and new 
uses for sugar and new economics in production and new sources ; would create 
Insurance Funds against dumping of sugar, and against supplantation by new 
methods or substitutes. There seems no end to the functions under this head, 
and no restrictions should be put by statute ; new uses may be shown by ex¬ 
perience for the instrument of the Sugar Board itself. Generally it would inter¬ 
relate the Central Board with its own offshoots, the whole organisation with 
outside departments of State and other industries, the Indian sugar industry 
.with Java, Cuba, Hawaii ; factory with cultivation on the one hand and markets 
on the other ; science with industry ; general engineering with factory pro¬ 
duction ; apprehensions of the future with present prosperity ; raw material 
and stores with the finished product ; production with finance and banking. 
In this inter-relation, it would be a referee of Government for taxation, of 
plantations for Land Acquisition, of factories for engineering, of cultivators 
for the best protection of their rights, of capital and labour to avert strikes, of 
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factory and cultivators for the proper price of cane, of the community for push¬ 
ing cane and sugar, in the Central Provinces by the creation of water supply or 
in the Deccan by the supply of drainage. 

72. (ii) General. —It is difficult to separate functions (i) and (ii). Still some 
may here be indicated. Negotiating transport rates for machinery, cane, stores, 
outgoing products ; provision of independent transport facilities by land and 
water ; supply of Group Advisers as in Java to become referees for the solution 
of daily problems of scientific routine in factories and fields ; dealing with the 
question of labour supply and labour bonuses ; arranging for economical banking 
facilities ; treating and looking after questions of housing and comfort ; seeing 
into sanitation and health. 

73. It will be seen that the above quoted note does not expound completely 
the details of the whole organisation. In fact, the note was never completed, 
because the Committee preferred simple lines to complex living lines, and it was 
no use wasting thought further upon the problem ; but, if the principles of 
the scheme commend themselves to people whose duty it would be to organise 
the sugar industry of India, (and by these people I 'do not mean Government or 
Government alone, since Sugar Boards or Sugar Syndicates elsewhere have 
been entirely the concerns of sugar manufacturers) then the rest of the sketch 
will be fully worked out by themselves. 

XTIT.—Weights and Measures. 

74. I laid before the Committee on the day our signatures were affixed a 
Chapter on ‘Weights and Measures.’ As there was no time to discuss that 
Chapter, it was arranged that the Committee as a whole would shortly express 
the handicap on their investigations arising from want of fixity of standards 
bearing the same name in different parts of India, Var, Biglia, Seer or Maund, 
and that I should in this note submit my specific proposals on my own responsi¬ 
bility. I may say that, though I am aware that much useful work has been 
done on this subject by the Agricultural Board and by the ‘ Weights and 
Measures Committee,’ I have not had the opportunity or the time to consult the 
work already done. I sub-join that part of my note which (a) lays down three 
general principles and (b) applies those principles to think out a brief workable 
scheme. 

Some principles of procedure may be laid down 

(a) The change should be voluntary (and induced by persuasion and pro¬ 
paganda) ; except in State and State-aided department such as 
statistics, village administration, education about tables of weights 
and measures, correspondence with Government, Municipalities 
and District Local Boards. 

L3ISC 3 H 
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(b) The change should retain existing name's as far as possible. 

(c) The change should achieve as many as possible of the advantages of 

the Metric System, short of universal acceptance of the 
same standards. These are that the sub-multiples should 
be easily calculable, and that the different standards should have 
an easy relation ; e.g., the unit weight is the weight of the unit 
volume of water. ■<-)■■■* ■■■■•— >=\. ■ , 

( d ) To attain the advantages of (e) it may be desirable not to assimilate 
the 99 standards of India to the hundredth, but to assimilate the 
whole hundred to some external standard which promises to be 
universal. The approximation to the Metric System without using 
foreign names seems to promise results. 

75. These principles may find various applications and, if I proceed to sub¬ 
mit one below, it is not to suggest that it is the best that can be done, but to put 
forward something definite for consideration. Let us take weights first ; T 
would retain the names tola, seer, maund, khandi. The tola also is generally 
standardised already ab the weight of a; rupee, or 180 grains, and should cer¬ 
tainly be retained. A seer varies from about 25 tolas in Western India and the 
South to 120 tolas in some parts of Bengal ; the maund and khandi vary only 
less widely. The reforming practice has tended to assimilate all maunds to 
the Bengal or railway maund of 82 ? lbs., which in our Report has been called 
the standard maund, but the process is far from complete. This is equivalent 
to 40 standard seers of SO tolas each. But there will be no more opposition by 
conservatism in different parts of India to making a seer 86 tolas (the equivalent 
of a kilogram) than to making a seer 80 tolas. The adoption by the railways of 
this slightly overweighted see'r would alone go a long way to ensure its rapid 
adoption by the public- Luckily also the word seer is used for measurement 
as well as weight ; and it should be possible' to take the seer measure so that 
a,-seer measure of distilled water weighs a seer in weight ; and this can be effect¬ 
ed by making the seer weight the equivalent of a kilogram, and tlie seer measure 
the equivalent of a cubic decimetre. A thousand seers by weight would be a 
metric ton ; 40 as at present would make a maund, and 200, or 5 maunds, would 
make a khandi. 

76. Similarly, I suggest the unit of length to be called a var —the present 
name of a yard which may be of various lengths in different parts of the country, 
—the gaj of Guiarat being 24 inches, the var in other places being 32 to 36 inches. 
This variation is the opportunity for creating a standard var of the length of a 
metre, with its divisions by tenths and hundredths, as customary in Indian cal¬ 
culations. The square var which is the unit of urban lands would then be the 
size of a square metre—between 19 and 20 per cent, bigger than the present 
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square yard. Ten thousand such square vars may be called a high a, (the size 
of nearly two and a halt’ acres or one hectare). A bigha would then be an 
area equal to 100 vats square. 

77. If Standard Time lias come to stay, wherever it has been adopted, 
standard weights and measures, too, must stay, if employed courageously, 
and intelligently. The local weights and measures would remain for somei 
time ; they would be called kachha seers, maunds, khandies, bighas or vars, 
and the new standards would he called pakka seers or bighas or vars. 
The terms kachha and pakka are already in use to imply similar distinctions. 
Railways, Banks, Patwaris and the Statistical Department would immediately 
adopt the scientific standards ; schools in their koshtaks (tables of conversion) 
for one generation would teach both kachha and pakka standards ; then, when 
the new generation finds out the advantage of the new standards, the calcula¬ 
tions they save and the perplexing variety of meaning they escape, the old 
implications of the names still in existence would be forgotten as the Julian 
calendar has been forgotten—except when courts have to interpret title-deeds 
where the old meanings of old terms have to be maintained. 

78. I urge Government to take this matter earnestly in hand ; if the nuisance 
of the present system be not clamorous, the nuisance is none the less there ; 
and the trouble of reform is not obvious, nor would reform on the lino here 
indicated be provocative of any discontent. No mobs will storm Government 
Houses with the cry “ Give us back our Eleven Days,” as English mobs cried 
in protest against the introduction of the Gregorian Calendar. 

XIV.-— Conclusion. 

79. I may now bring this long note to a close. It has been a somewhat weary, 
work stringing up into a whole fragments which were originally independent 
wholes. I regret I have not had the time, the patience and the literary gift to 
convey to the reader the magnitude of the problem in the fullness in which I have 
felt it. I have watched the sub-conscious of my colleagues all the time the 
Report was being drafted and I do not think I exaggerate when I say that funda¬ 
mentally they share my view that without Land Acquisition or equivalent State ' 
regulation looming in the back ground the control of agriculture which is needed 
by a large up-to-date factory cannot be obtained ; and that without this control 
the future of BUgar in India is not bright. Having dropped resort to what they, 
would consider a heroic remedy, the Committee’s recommendations are of thq 
work-a-day order, and, while I have agreed with them as far they go, I cannot 
agree not to go further. Indeed, I have gone further than my own original inten- 
tion sI feel that the problem of Indian sugar is not the problejm 'exclusively 
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of India, or exclusively of sugar ; to make sugar cheap in India it has to be made 
cheap all the world over, and it cannot be made so cheap without India contribut¬ 
ing her best cane and her largest cane area to the solution of the problem. The 
bringing of India into this solution is only the revival of India’s function in the 
sugar world ; for India has still the largest cane area and is still nearly the 
largest consumer ; and India probably taught the world the making and eating 
of sugar- She retained this primacy up till historical times, until science, capital 
and enterprise and development of transport altered conditions. It is the busi¬ 
ness of courageous statesmanship to re-adapt India to these altered conditions, 
apd win back for her the position she has lost. Statesmen should not, like my 
colleagues, behave like sliame-faced school-boys in presence of large ideas ; 
they should not change colour as if they were detected growing too big for 
their boots, and they should not shiver because people criticise those ideas as 
transformation and not reformation. Surely the whole trend of the reconstruc¬ 
tion of India is to transform it from a country of small producers into a country 
of large producers, to revitalise agriculture as well as manufacture by bringing 
to bear upon it both science, enterprise and capital. If Governments take a hand 
in such a transformation at all, it should be not to impede but to promote this 
natural tendency which, if regulated by reason, promises benefit to the cultivator, 
promises to reduce poverty, promises prosperity to the cultivator, and promises 
to find careers for trained national scientists ; promises employment for all the 
capital and thrift that could be brought to the service of sugar. If Govern¬ 
ment take care here, as Government in Java do, to control negotiations as 
between cultivator and factory, there need be no degradation of the status of the 
cultivator, and by a persuasive urging of the scale of cane prices on the factories 
they might prevent the drain of profits as a tribute from the land to shareholders 
of factories. Governments might make use of concessions of Crown lands, or 
make use of contributory utilities like water, drainage, reclamation, sanita¬ 
tion, to impose on the new factories standards of well-being for the economically 
weak—cultivators and labourers. Governments might take advantage of the 
fact that the sugar industry is unique (in being tied down to the land where the 
raw material is grown) to bring the essentials of Turban pi’ogress to the country 
side without losing the fresh air and open sky of rural industry ;) and all this 
Government may do without flirting with the delusive snares of protective 
tariffs and without reversing the tendency of the world to work as a whole, to 
work as a unit, to compete in well-doing as well as in well-being, to denounce 
national barriers which provoke and are the products of national hatred. I 
have, therefore, not hesitated to describe preferential and protective tariffs for 
what they are in the scheme of the life of the world. 

80. I rejoice that it falls to me to vindicate the brave wisdom of my own 
provincial Government in the matter of the regulation of land for purposes of 
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industry—wisdom justified by results, as the Hon’ble Member who gave evidence 
before us testified with unbending conviction. I have also gladly given my 
testimony of the inestimable services of the Irrigation Department to the agri- 
•ulture of the country and particularly to the cane agriculture without which 
there would be no prospect for the sugar industry of India, and 1 now gladly 
add how much sugar as well as general agriculture owes to the Agricultural 
Departments of the country which I have learn to feel are the best investment 
of the money of the community with illimitable possibilities of dividend not only 
in cash but in human happiness, if these Departments be worked and used with 
vision, and not merely as departments to be organised for research. 

In conclusion my own warmest personal acknowledgments are due to the 
Government of India who nominated me on this Committee, enlarging my ex¬ 
perience and .thought 


B. J. PADSHAH. 


POSTSCRIPT. 

The Report was signed and my note supplementary to the-Report was hand¬ 
ed over to the Secretary on .November 6th, 1920. Since then several things have 
happened. The price of cane in Bihar today, as I am dictating, (January 27th, 
1921) is Re. 1 per standard maund as against annas 5 Which was the rate when 
the Sugar Committee started. The price of sugar which was Rs- 40 per standard 
maund in June last is today Rs. 17. The' price of machinery does not appear 
to have yet given way ; exchange which was in March last year at Rs. 7 per pound 
sterling is now Rs. 14 per pound sterling. The outlook for sugar, I am credibly 
informed, is that the price in New York, which was 21 cents per lb. in June last, 
will now stabilise round anything between 4 and, 5 cents, per lb- which, if the 
Rupee were to go up to 2s. and the dollar to return to the normal of 4s. 2d. would 
mean a price not exceeding Rs. 9 per standard maund in New York ; adding 2C 
per cent, for duty and freight and handling it would mean a price not exceeding 
Rs. 11 per standard maund in India. I am glad to be allowed to add a postscrip' 
shewing how the pronouncements of the Sugar Committee would be affectet 
by this state of things. 

The main thing, of course, is that, unless the price of land, the cost of erec 
tion, the value of machinery, the rate of exchange, the price of cane, the wage 
of labour and the price of sugar all work in together, the outlook for a suga 
industry in India s or anywhere else cannot be bright. Steamer freight permit 
a coal ship to be chartered at the rate of 20s. per ton from an English port t 
Bombay. To make the outlook us bright as possible the factors with whic 
Governments and manufacturers, Associations and workmen’s Unions can de: 
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should be dealt with courageously. A sugar factory business being revealed as 
more or less incalculable and involving risks, no Government should touch it 
unless it is willing to take risks and provide, out of the profits of good times, a 
fund to take care of those risks. Above all, it should not be a temptation to 
Government to manipulate the sugar tariff in order to save its own losses. The 
reservation in section IX of my note that excise should automatically disappear 
when the price of sugar touches Rs. 11 or Rs. 12 a standard maund is now seen 
not to be merely academical but an efficient instrument to meet contingencies not 
improbable. The exhortation in my note to sugar producers to create a fund 
against dumping and against fall of prices will unfortunately come too late, but 
should not be missed for the next rise of prices of sugar. If the prospects of 
sugar be not bright, it is worth while considering at a time when Government 
are feeling the greatest possible financial pinch and when the country’s existing 
industries are starving for want of Railway facilities, whether such expenditure 
on a Sugar Board and 'for sugar experts can be rightly undertaken. If the 
prospects of a sugar industry be not brilliant, all my suggestions for Govern¬ 
ment reclamations of waste lands with a view to prepare them for sugarcane 
fall to the ground. On the other hand, my suggestions for irrigation rates and 
conducting the Irrigation Department on business principles will stand. Per¬ 
sonally I believe that there is some automatic operation by which exchange, 
wages, prices, capital cost and cost of living will all adjust themselves at no 
distant date. The world will sacrifice much of other things rather than sacrifice 
its sugar which is an article more or less of necessity, and sugar cannot be 
given in the quantities required except at prices which provide a moderate 
profit over cost. Therefore, either costs will have to go down, or prices rise. 
The circumstances of India for the production of sugar are not much 
inferior to the circumstances of the rest of the world, and, therefore, 
all that can be said is not that the prospects of the sugar industry are gloomy 
for India but that they are gloomy for a world demoralised with profits counted 
by 100 per cent. 



Note of dissent by Mr. M. Wynne Sayer 

I find mvself unable to agree with the rest of the Committee o\er the 
question of demarcating areas to factories. I consider that in each cane growing 
tract the State or some similar authority should determine the number of sugar 
factories the aforesaid tract can carry by allotting a definite area to each factory 
for its cane supply, the object being to avoid ruinous competition and to 
encourage the management of the factories to take a personal interest in the 
improvement of the cane cultivation in the particular area from which their 
cane supplies are drawn. 

In making this proposal I am fully aware of the argument which is likely 
to lie advanced bv some that it is a curtailment of public right and an interfer¬ 
ence with trade and secondly that the cultivator will be deprived of higher 
prices engendered by competition between factories. The answer to the first 
contention is that, if sugar is going to be manufactured in India at the cheapest 
possible rate, every reasonable facility for cheap production should be afforded 
bv the State, and first among such facilities is a full supply of cane, for it is 
obvious that factories working with only half their full supply^ of cane cannot 
manufacture as cheaply as a factory working full time. Thus it is clear that the 
ultimate benefit of the whole community, that is, cheaper sugar, is obtained os 
by a reasonable curtailment of public right in this respect. Secondly we have 
indicated a scale of prices representing the utmost which can be paid for cane 
consistently with the interests of both cultivator and factory. Any attempt 
to force a price*higher than that figure can only result in loss to the factory or 
a higher price for the sugar it manufactures. In these days of competition this 
will only result in the failure of the factory and the cultivator will lose his market. 
The scale of prices we have laid down insists on the efficiency of the factory, and 
the world competition will force it to keep efficient and endeavour to improve in 
every way possible. I wish to make it perfectly clear that my suggestion in no way 
involves any compulsion on the cultivator either to grow cane or sell it to the 
factory in preference to making gur. The scale of prices laid down for cane is 
such that he will find it to his own interest to grow cane and soli it. 

I attach the greatest importance to the scheme we have enunciated for 
the improvement of the cane cultivation around factories. I cannot, however, 
disguise the plain fact that it is only by the active personal co-operation of the 
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factory staff with the Agricultural Department that this propaganda will be¬ 
come a living force in the near future. To ensure this co-operation a definite 
area must he secured to each factory from which they will reap the reward of 
their active labours ; and only with that full assurance will they give that active 
assistance without which any improvement will be slow. Each factory, situated 
as it is in the midst of a cane area, can with its staff, its oil-seed crushing plant, its 
repair shops and its resources on the spot produce more effect on the local agri¬ 
culture in a short time, if it is to its interest to do so, than "the Agricultural De¬ 
partment can possibly achieve unaided. At present a new factory can establish 
itself anywhere near a railway station and buy cane at station weigli-bridges 
up and down the line without paying the least attention to its local cultivators 
or spending a penny in endeavours to improve the cane cultivation in its vicinity. 
With such a possibility ever before it, no factory is likely to spend time and 
money on its cane area until it has a guarantee that a rival factory will'not 
step in and benefit by the improved yield. 

Both Java and Formosa have this system of licensed areas ; the former 
as a legacy from the old laws, the latter as a result of examination of the con¬ 
ditions under which the sugar industr 5 r bas been successfully built up in other 
parts of the world where the factories do not own their own land, but have to 
depend on the cultivators for the supply of cane. In Formosa, where the fac¬ 
tories own no land, advances in improved canes, manures and implements 
for improved cultivation are made to the cultivators by the factory ; and the 
success of this system is shown in the fact that the sugar industry has made sub¬ 
stantial progress in a very few years. Such a system is what we want in Tndia. Its 
success in Formosa is proved and its introduction was dependent on the assur¬ 
ance that each factory would benefit by its own efforts in the direction of im¬ 
proved cane. Such personal unofficial work on the part of the interested parties 
in conjunction with the Agricultural Department has done and isjloing more 
towards improving cane in Formosa than anything else. 

To recapitulate : the scale of prices we have proposed gives the ryot full 
value for his cane and prevents his being exploited in any way. He is also free 
to make gur if it suits him. The. efficiency of the factory will also be kept at a 
high standard by the prices fixed for cane. If it does not keep efficient, the with¬ 
drawal of its privilege over the cane area could be considered. The factory will of 
its own accord increase its capacity as soon as it sees that mpre cane is likely to 
be offered as a result of its agricultural improvements than it can deal with. 
This increase in size will mean a corresponding increase in efficiency and lower 
costs. The scope of the industry will be extended and greater use made of the 
present area under cane, which under the new scale of prices should, to an ever 
increas ng extent, be available for manufacture of sugar in factories. 


M. WYNNE SAYER. 



APPENDIX I. 

Itinerary of the Indian Sugar Committee. 


Delhi 

Meerut 

Bareilly ... 

Pilibhit... 
Shahjahanpur 
Rosa ... 

Caympore ... 

Partabgarh 

Benares 

Gorakhpur (Deluding 
visits to BnljitMvlje 
and Purlubpoe). 
Sipaya and Siwan ... 
Maihowrah 

Bettiah (including visit 
to Pursa). 

MuzalTarpur ... 

Pnsa (including visits 
to Loliat and Ryam), 
Patna ... 

Shahjahanpur 

Peshawar 

Marala 

Gujranwala ... 

Lyallpur ... 

Iqbaloagar 

Lahore ... 

Amritsar ... 

Pathankct 

Gurdaspur ... 

Delhi (adjourned for 
Christmas holidays.) 

Calcutta 

(re-assembled). 
Karnrup 


PART I. 

(U. P.) 


October '26th. 

. „ 27th to 30th. 

. „ 31st to No¬ 

vember 3rd. 

, November 4th. 

» 5th. 

„ 5th and 6th. 
„ 7th to 11th. 
„ 12th. 

„ 13th and 14th. 
„ 16th to 21st. 


Thangaing(fnr a vis : t (Burma) February 6th and 7th. 
to the Mon Canal 


(B. and 0.) 


(U. P.) ... 
(N.W.F.P.) 
(Pnnjab) ... 


„ 22nd. 

„ 23rd. 

„ 24th to 27th. 

„ 23th and 20th. 
„ 30th to De¬ 
cember 5th. 
December 7th and 
8th. 

„ 9th. 

„ 11th to 13th. 

„ 14th. 

»* t> 

„ loth. 

„ leth. 

,, 17th and 18th 
,. 19th. 

„ 20th. 

„ 21st. 

.. 22 nd. 


Joi’hat 
Jay pur Hat 
Rajshahi 
Calcutta 

(including a visit 
Kotchandpur). 
Rangoon 
lilin 
Moulmein 
Toungoo 
Pyinmaua 
Tatkon 
Mandalay 


£3isq 


to 


PART II. 

(Bengal) ,, January 3rd. 

(Assam) ... January 5th and 
6th. 

. „ 8th and 9th. 

„ 12th. 

„ 12th and 13th. 
„ 14th to 20th. 


(Bengal)... 


(Burma) ...January 23rd to 26th. 
... „ 27th. 

„ 28th. 

. 30th. 

... „ 31st. 

... February 1st. 

... „ 2nd to 4tb, 


area.) 

Magwa ... 

. 8th. 

Rangoon 

. „ 11th to 13th, 

Calcutta 

(Bengal) , „ 16th andl7tb 

Aska ... ... 

(Madras) ... January 18th. 

Anakapalle 

„ ... „ 19th. 

Samaikota ... 

>» ... >j 20th. 

1 Kamaredy ... 

(Nizam’s .. 21st. 

! 

Dominions). 

Hyderabad 

„ ... „ 23rd to 25tb. 

I Madras ... 

(Madras) „ 27th to 29th. 

j Nellikuppam 

.March 1st to 3rd. 

i Mangalore ... 

„ ... „ 6th to 8th. 

Coimbatore ... 

. „ 10th to 14th. 

Bangalore 

(Mysore) ... March 16th to.l7tlw 

(including a visit to 

Goribidnur.) 

Mysore ... ... 

.. 19th . 

Miirikanave 

„ ... „ 20th and 2Ut. 

Karad 

(Bombay) „ 23rd. 

Poona ... 

„ „ 24tb to 26th. 

Baramati ... 

„ ... ,, 27th and 28tb. 

Belapur 

tt «*• i. 30th. 

Kopergaon ... 

... „ 31st. 

Nasik 

„ ... April 1st. 

Bombay 

„ ... „ 2nd to 6th. 

Dumraon 

(B. and 0.) ,, 8tb and 9th, 

Dohri on Sono 

>. ... t. 10th. 

Gaya ... ... 

„ ... „ 11th to 13 th. 

Patna ... ... 

» tt 14th. 

Simla ... 

(Punjab) ,, 15th. 

Calcutta 

PART III. 

(Bengal) May lEib. 

Snerubaia ... 

(Java) ... June, 1st nnd 2nd. 

Pasoeroeau (including 

(Java) June 3rd to Jtb. 

a visit to Djatiroto). 


Malang ... 

ii ••• ii 9th. 

Blitar 

„ ... ,, 10th and 11th. 

Semarang 

t. ... n 13th to 15tb. 

Djokjakarta 

„ ... „ 16th to 22nd. 

Batavia 1 (including a 

„ . 23rd to 26 th 

visit to Buitenzcrg). 

Madras 

(Madras) July 5th. 

Calcutta 

(Bengal) „ 7th to 9th. 

Ranchi 

(B. and 0.) ,, 10th and 11th. 

Tatanagar 

it »*• it 12th. 

Nagpur 

(C. P.) ... „ 18th to 16th. 

Pilibhit 

(U. P.) ... „ 18th? 

Simla ... 

(Punjab) n 19th. 
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APPEN 

Statistics of the world’s sugar 

(Reference Chap 

A.—Pro 
I .— World's cane suaar 


United States 
Louisiana ... 

Texas ... 

Porto Rico 

Hawaiian Islands ... 

West Indies 
St. Croix 

Jamaica 

Trinidad and Tobago 
Barbado 8 

Other British West Indies 
Cuba ... 

Martinique 

Guadeloupe 

Dominican Republic (San D 
mingo). 

Mexico... ... 


Harvesting period taken 
lor 1st year, 
(1913-14). 


October 1913-January 1914 
Ditto 

January 1914—June 1914 
November 1913-July 1914 
January 1914—June 1914 
Ditto 

Ditto 

t 

Ditto 

January 1914'-August 1914 
December 1913 -June 1914 
January 1914-July 1914 
Ditto 

January 1014-June 1914 
December 1913-June 1914 


Central America (excluding January 1914-June 1914 
Mexico). 


British Guiana (Demcrara) 

Dutch Guiana ... 

Venezuela 

Ecuador 

Pern ... ... 

Argentina 
Brazil ... 


October 1913-Dccembcr 1913... 
May 1914—June 1914 
October 1913-January 1914 ... 
October 1913- December 1913 
I October 1913-February 1914 ... 
j October 1913— February 1914 ... 
i May 1913—November 1913 
October 1913-February 1914... 


India including Burma and December 1913—April 1914 
Native States. 


Java ... 

Japan and Formosa 
Philippine Islauds 
Australia 

Fiji Islanda ... 

Egypt ... 

Mauritius 

Reunion 

Union of South Africa Natal 

Mozambique 

Spain ... 


• Refined Sugar, 
t Raw Sugar. 


261.300 
7,100 

325,000 

646.4C0 

5,600 

13.400 

55.300 

33.400 
24,000 

2,581,200 

'8,430 

39,330 

104,500 

127,700 

22,000 


May 1913—November 1913 
November 1913—June 1914 ... 
November 1913 June 1914 ... 
June 1913— November J9I3 ... 
June 1913 —November 1913 ... 
January 1914—June 1014 
August 1913-January i 914 
August 1913—January i 914 ... 
May 1913-October 1013 
May 1913—October 1913 
December 1913-June 1914 ... 

(including India) ... 

(excluding India) ... 


224,5 0 

271,400 

203,600 

2,052,000 

1,407,GC0 

204,000 

364.300 
205,200 

98.200 , 
67,900 | 

245.300 
36,000 
80,600 
33,9CO 

7,100 

9,877,000 

7,825,000 


1914-15. 

Long tons. 

i. 

Yield 
per acre 
(whore 
available) 
long tons. 

216,700 

1*01 

3,000 

*92 

309,400 

1-52 

676,800 

5*09 

4,500 

... 

23,100 

•73 

68,800 

1*16 

32,600 

1-02 

24,0 CO 

... 

2,649,500 

1-87 

39,300 

... 

39,300 

... 

106,300 


1C8.CP0 

• •• 

22,000 

... 

122,200 

l’C7 

11,630 

... 

3,000 

... 

7,100 

... 

258,700 

2’45 

330,600 

122 

240,200 

... 

2,182/00 

I’0a7 

1,332,800 

262,000 

376,900 

245,600 

95.400 
74,500 

245,800 

39.300 

18.400 
40.200 

6,500 

370 

1-0 

*88 

2 15 
1*51 
1‘37 
1-48 

~ *G9 

* IT7 

10,236,000 j 


8,063,000 



available) 
long tons. 


122,800 

1,000 

43.800 ' 
529-300 

14.800 
23,000 

64.200 

37.200 
35,400 

3,034.300 

39,90.) 

35,100 

125,400 

04,000 

35,000 


13,COO 
7,000 
7,600 
248,000 
146,900 
194,000 


1,299,390 
4H5.200 
3*8.100 I 
159,60') 
85,000 
81,300 
211,100 
45/00 
100.000 
60,000 
4,200 

10.476.300 

8.134.300 


i Figures for Native States incomplete- 
§ Raw and Refined Sugar. 

Palmer’s " ^the^Jowu^'oi"th^SoMet^nfUnited States, Department of Agriculture, Truman 0. 

Journal, uouruai ot the Society of Chemical Industry for August 15th, 1310 surf the International Sugar 
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DIX II. 

production and consumption. 

ter I, paragraph 4.) 

DUCTION. 


production, 1913-1920. 


1916-17. 

1917-13. 

1913-19. 

1919-20. 


Long tone. 

Yield 
per acre 

(where 
available) 
long tons. 

Long tons. 

Yield 
per aero 
(wliero 
available) 
long tons. 

Long tons. 

Yield 
per acre 
(where 
available) 
long tons. 

Long tons. 

Yield 
per acre 
(where 
available) 
long tons. 

Countries. 

271,300 

1*23 

217,000 

■89 

■ 

250,800 

1*C8 

108,000 

.«• 

United States 

Louisiana.* 

6,300 

*9 

2,000 

•9 

3,100 

*88 

... 

... 

Texas. 

456,100 

222 

401,800 

• M 

362,600 

... 

433,800 

... 

Porto Rico.f 

675,600 

7,800 

4-G4 

514,900 

6 100 

4-29 

536,000 

9,000 

4*47 

505,500 

12,400 

... 

Hawaiian IslandB.t 

West Indies 

St. Croix. 

28,300 

•S4 

32,000 

•87 

43.000 


46,900 

... 

Jamalca.t 

70,900 

... 

70,990 


45.3(10 


53,400 

... 

Trinidad and 'fobago.f 

35,300 

1*04 

G0,8'’0 

... 

75,000 


50,000 

... 

Barbados. • 

30,000 

... 

35,000 

... 

31,300 


31,200 


Other British West Indies. 

3,065 000 

1-89 

3,440,100 

193 

3,971,810 

2‘10 

3,730,100 

... 

Cuba.t 

34,400 

... 

20,900 


*10,000 


22,000 

... 

Martinique. 

31,900 

... 

27.600 

... 

22,400 

... 

31,000 

... 

Guadeloupe. 

133,900 

49,200 

... 

151,300 

31,400 

... 

166,700 

70,000 

... 

175,700 

02,0 ~0 

... 

Dc.minican Republic (San Domin¬ 
go). 

Mexico. 

25,000 

... 

25,000 

... 

30,000 

... 

35.0C0 


Central America (excluding 
Mexico). 

101,700 

1-29 

108,200 

1*39 

17,600 

... 

96,000 

... 

British Guiana (Dcrnerara). 

15,000 

... 

11,003 

... 

7,000 

... 

12,000 


Dutch Guiana. 

15,000 

... 

15,000 

... 

17,000 

... 

18,' 00 

... 

Venezuela. 

7,000 

... 

8,000 

... 

7,0D0 

... 

7,000 

•a. 

Ecuador. 

250,000 

2-23 

246,900 

... 

303,000 


350,000 

... 

Peru. 

82,700 

•30 

115,000 

*59 

130,300 


292,100 

... 

Argentina, 

300,000 


270,200 


393,700 


177,200 

... 

Brazil. 

2,453,000 

1,592,200 
430 000 
379,700 
191.000 
96,000 
82,800 
213,000 
42.200 
101,800 
55,000 
6,000 

1-130 

4*02 

in 

•82 

238 

1-71 

1*28 

122 

'“'62 

’V3 

3.049.000 

1,83?.500 

3B7.600 

192.300 
327,600 

70,800 

70,500 

221,000 

60,000 

106.300 
50.000 

6,600 

1206 

4*55 

1*50 

*286 

*1*20 

1*26 

’*‘•67 

2,200,000 

1,710,400 
415,700 
195,30) 
202,100 
80,000 
82,000 
243.800 
60,000 
146,500 
20,600 
G.600 

0 850 

6T5 

**' 1 72 
*** 1*38 

2,661,000* 

1,835,800 

283,500 

203,900 

176,000 

60,000 

90,000 

235,000 

40,000 

150.000 

35,000 

6,100 

1133 

Indii including Burma Native 
States.t 

Java.§ 

Japan and Formosa. 

Philippine Islands. 

Australia. 

Fiji Islauds. 

Egypt. 

Mauritius.* 

Reunion. 

Union of South Africa Natal. 
Mozambique. 

Spain. 

11,232,700 

.. 

12,206,500 


11,986,600 


11,548,700 

... 

Total (including India). 

8,779,700 

... 

0,157,600 


9,786,600 


8,897,700 

... 

Total (excluding India). 


Note 2.— The total production of sugar in India has been calculated as follows. The average yield per acre for each year hM been 
ascertained from those territories winch report both area and yield, all the Major Provinces and Administrations of British India except 
Burma, and also the Native States of the Bombay Presidency. The same acre yield has been assumed for all territories which report area 
under cane only. •.«.»' Burma, the minor administrations of British India and all other Native States including Hyderabad, ironi total 
yield so arrived at 16 per cent liai been d ■ducted on ujj mat of cme for sets and chewing for reasons explained m Chapter XVII, 
paragraph 274. 

[Vid* also Chapter XXII, paragraph 350), 00 per cent, of the yield is represented by gur. 
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II .— World's beet sugar pro 




1918-14. 

1914-15. | 

1915-18. 

Countries. 

larvesting period 
taken for first 
jear (1913-14). 

Yield of 
Refined 
Sugar in 
long 
tons. 

Yield 
per acre 
in long 
fcOBB. 

Yield of 
Refined 
Sugar in 
long 
tons. 

Yield 
per acre 
in Ion" 
tons. 

Yield of 
Refined 
Sugar in 
long 
tons. 

Yield 
per acre 
in long 
tons. 

Germany 

Ciecho-Slovakia ... 

September 1913 
—Jauuary 1914. 

1 

2,413,100 

1-83 


1-63 

1,200,100 

1-3S 

Austria 

Hungary 

[ Bo. 

1 

J 

1,498,700 

1-38 


1-30 

895,800 

1-27 

France 

Do. 

691,800 

1-29 


1-10 

120,400 

•77 

Belgium ... 

Do. 

204,000 

1-57 


1-39 

110,200 

1-01 

Netherlands ... ... 

Do. 

202,500 

1-36 


1-79 

215,000 

T54 

Russia, with Ckraine, Boland, 

Do. 

1,541,600 

•88. 

1,765,200 

•91 

1,299,500 

■69 

etc. 

Sweden ... 

Do. 

121,400 

1-71 


1-71 

112,800 

1-43 

Denmark ... 

Do. 

129,300 

1-71 

135,500 

1-71 

110,900 

1-42 

Italy 

Do. 

290,400 

1-9 

147,700 

1-47 

203,504 

l'C6 

Spain... 

Do. 

149,200 

105 

89,100 

1-03 

91,100 

■92 

Switzerland 

Do. 

3,900 

1-95 

2,600 

1-3 

3,500 

1-75 

Bulgaria ... ... 

Do. 

7,200 

■85 

20,5C0 

... 

19,500 

... 

Grout Britain ... 

Do. 

4,100 

1-0 

1,800 

•78 

to 

to 

■ 8 

11 

Boumania 

Do. 

33,100 

103 

29,200 

•80 

27,500 

•81 

Servia ... 

Do. 

5,800 

... 

1,500 

... 

... 

... 

United States 

July 1913—Jan¬ 
uary 1914. 

054,800 

113 

641,700 

1-33 

780,500 

1-27 

Canada .„ 

October 1913—• 
December 1913. 

10,500 

•61 

12,600 

1-05 

15,900 

•87 

Australia ... ... 

March to June 

• 900 


1,200 

1-2 

600 

1-3 

Total 


7,962,900 

■ 

7,339,500 

... 

5,209,000 

... 


III .— World’s sugar •••production 


Grand total cane and beet sugar 
(including India). 


17,S39,9C0 


17,574,500 


15,685,300 

V*1 

Percentage cf tlie above total 
represented by baet sugar. 


44-6)b 

... 

41-8% 

• •• 

33-2% 

• »• 

Grand total cane and beet sugar 
(excluding India). 


15,787,900 


15,392,500 


13,343,3C0 

... 


Noth —Figure! taken nninly from the simr uut'.uritie! as those for fane sugar, production. All returns hafe 
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duction, 1913-1920. 


1916-17. 

1917-18. 

1918-19. 

1919-20. 

Countries. 

Yield of 
Refined 
Sugar in 
long 
tons. 

Yield per 
acre in 
long 
tons. 

Yield of 
Refined 
Sugar in 
long 
tons. 

Yield per 
acre in 
long 
tons. 

Yield of 
Refined 
Sugar in 

long 

tons. 

Yield per 
acre in 
long 
tons. 

Yield of 
Refined 
Sugar in 
long 
tons. 

■ 

1-34 

1,365,100 

1-43 

1,188,300 

1-29 

675,000 

Germany. 







f 

Czccho-Slovakia. 

MB 

1-73 


■83 

630,000 

... 

1 

52G, 5004 

Austria. 







1 

l 

Hungary. 

163,900 

•96 

202,500 

1-23 

99,100 

•67 

139,000 

France. 

86,000 

... 

117,000 

... 

66,800 


132,200 

lielgium. 

239,200 

1-52 


1-57 

156,100 

1G5 

214,800 

Netherlands. 

1,107,200 

•67 

990,000 

•9 

802,900 


202,500 

Russia, with Ukraine, Poland. 








etc. 

132,600 

1-43 

117,900 

1-51 

114,700 

152 

130,500 

Sweden. 

106,300 

1'4 

108,000 

1-42 

102,100 

114 

144,000 

Denmark, 

132,GOO 

1-08 

90,000 

•75 


•9 

164,500 

Italy. 

97,400 

•72 

103,500 

•71 


•77 

73,500 

Spain. 

3,300 

1-75 


... 


... 

7,700 

Switzerland. 

13,300 


19,800 

•65 

... 

... 

9,900 

Bulgaria. 

... 

... 

... 

... 

... 

... 

... 

Great Britain. 

13,300 

•4 

... 

• •• 

... 

... 

... 

Roumania. 


... 


... 

... 

... 


Scrvia. 


11 

683,000 

1-03 


1-11 

053,000 

United States 


•75 


•82 


1 24 

16,500 

Canada. 

1,900 


1,600 

1*33 

1,300 

1-3 

... 

Australia. 

S,013,000 

15 

4,600,700 

... 



3,080,000 

Total, 

-*-- 


(loth beet and cane) 1913-1920. 


1G,245,700 

... 

16,807,200 

... 

15,680,800 


14,638,300 

Grand total cane and beet sugar 
(including India). 

30-8% 


27-40 

... 

231% 

... 

21-1% 

Percentage of the above total 
represented by beet sngar. 

13,792,700 

• 

13,758.200 


13,380,800 


11,987,300 

Grand tntal cane and beet sugar 
(excluding India). 


. keen converted where necessary into terms of refined sugar at the_rate.of 100 tons ruw eugur~90 tone refined sugar. 
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B.— Consumption. 


World's annual per Capita consumption of sugar. 

(Figures foe United States from Statistical Abstract; European figures, 1901-05 to 1907-08, from F. 0. Licht; 
1308-09 to 1913-14 from 0. Lioht; Indian figures oalculatcd by the Committee.) 


Countries. 

1904-05 

1905-06 : 

1 

1 

L900-07 i 

1907-03 

19-58-09 

1909-10 

1910-11 

1911-12 

1912-13 

1913-14 


lbs. 

1 

lbs. 1 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

United States ... ... 

7106 

75-74 , 
1 

81-19 

7411 

80-43 

79-90 

77T5 

82-43 

85-01 

89-14 

United Kingdom ... 

Sl-35 

9261 

93-50 

9213 

90G6 

86-49 

91-64 

85-51 

95-52 

93-37 

Gormany ... ... 

32-90 

, 43*50 


42-13 

43-54 

43-54 

47-89 

4127 

49-23 

45 13 

Austria-Hungary ... 

20-52 

23-92 

24-32 

24-76 

24-78 

25-20 

28-52 

24-82 

28-14 

29T7 

France *•» ••• 

34 41 

36-21 

3605 

3C-3S 

37-28 

37-88 

42-82 

39-41 

43-47 

43-85 

Russia ... 

19-51 

19-26 

20-35 

19-51 

20-11 

22 01 

1 

22-48 

22-81 

24-31 

25-43 

Netherlands ... 

3567 

39-21 

41-40 

41-40 

43-67 

430 5 

45-64 

46-33 

40-90 

50-09 

Belgium ... ... 

25-06 

83-11 

29-70 

31-90 

33-42 

32-43 

38-35 

33-10 

39-20 

3003 

Denraa'lc ... 

00-63 

71-36 

73-68 

76-21 

j 78-35 

77-91 

8119 

9839 

9816 

95-57 

Sweden ... ... 

■) 



( 

5103 

54-01 

57-97 

64-22 

5709 

57-73 

' 43*68 

17-07 

•U-88 

15-94 7 






46-64 

Norway 

1 



/ 

39-29 

41-87 

4609 

4196 

46-83 

Italy .<• 

7-23 

7-47 

7 63 

8-25 

8-61 

9-35 

10-10 

10-47 

11-05 

11-63 

Boumania ... 

7-41 

7'54 

7-83 

9 57 

9-15 

9-50' 

10-58 

11-11 

8-89 

9-26 

Spain 

1200 

10 30 

11-38 

10-98 

11-86 

14-12 

13-69 

131G 

16-02 

14-19 

Portugal and Madeira ... 

11-63 

15-72 

15-61 

16-48 

13 67 

14-15 

14-48 

13-47 

13-57 

14T7 

Bulgaria 

C-53 

7-80 

70S 

822 

7-08 

7-05 

8-57 

JO-27 

7-83 

961 

Greece ... ... 

8-25 

10-10 

10-10 

10 47 

8-36 

7-54 

8-99 

8-79 

11-57 

7-68 

Servia 

549 

G-77 

C 92 

723 

7-69 

7-58 

7-93 

10-89 

9-33 

1003 

Turkey 

8-53 

9-77 

11-73 

12-79 

12-50 

12-92 

11-61 

18-02 

19-84 

21-93 

Switzerland ... ... 

44-11 

53-46 

55*23 

54-70 

66'G6 

64-21 

70-30 

70-68 

77-24 

73*55 

All Europe 

2793 

?!*33 

31-Gl 

31-61 

32-28 

32-67 

35-31 

32-93 

H 

36-83 

India 

19-4 

1C-S 

20-9 

201 

19-5 

21*5 

n 

20*7 

i 

23-0 

22-3 





















APPENDIX III. 
Java factory results. 

(Reference Chapter If, paragraph 31.) 

TABLE I. 


1 .- 


Classification of cane 
crushed according 
to polarisation. 

No. of 
factories. 

Average polar¬ 
isation (with 
maximum and 

minimum). 

Average purity 
of mixed juice 
(with maxi¬ 
mum and 
minimum). 

Average 
density of 
mixed 
juice. ' 
Brix. 

Average 
fibre per 
j 1(0 cane. 

1 

Average 
suear pro¬ 
duced per 
100 cane. 


--—“ . _ „ 


Above 14 
IS to 14 
10 to 11 
Under 10 

Above 14 
13 to 14 
10 to 11 
Under 10 

Abovo 14 

13 to 14 
10 to 11 
Under 10 

Abovo 16 

14 to 16 
13 to 14 


Above 11 
13 to 14 
10 to 11 
Uudor 10 


A.-Season 1915- 


3 

5 

24 

10 


1433 
(15-27 to 14-42) 
13-27 

(13-66 to 13-02)1 
1062 

(10-99 to 10-06) 
014 

(9-94 to C-75, 


8813 

(8 £ 6 to 86 4) 
85-0 

■ 86-3 to 837) 
79-75 

(83-6 to 75-6) 
75-91 

(81-3 to C7'l) 


17-56 

1C-45 

14-58 

13-28 


10-54 

12- 97 

13- 39 
12-80 


12-93 

11-02 

8-37 

7-04 


'Ihe 

B. 


enne crushed by the romainiog 96 factories polarised between 11 and 13. 


6 

29 

3 

4 


14-57 I 

(15-13 to 14-22)' 
13-30 ! 

(13-97 to 13-01) 
10-83 

(10-93 to 10-66) 
8-76 

(9-88 to 7-39) 


87 70 

(89-5 10*85-4) 
85-91 

(88-2 to 82-2)i 
82-33 

(86-9 to 7S-6) 
75-55 

(79-3 to f8-4) 


Tho 

c - 


cane crushed by the remaining 103 factories polarised between 11 and 13, 


The 

D.- 


14-47 BS-70 

(15 7 to 14 0) (91-4 to 87 0) 

13-51 8694 

(13-99 to J3 0) (89 8 to 81'3) 

10-80 81-53 

(10 95 to 107) (82 4 to SO 9) 

* , 8-59 , 72-70 

cane crushed by tho remaining 81 factories polarised between 11 and 13. 

Season 1918- 


17 

1 

3 

1 


3 

46 


1622 
(16-34 to 16 14) 

1472 

(15-88 toll-04) 
13-52 

(13*98 to 13 01) 


E.- 


11-31 

86-40 

171.7 

12-36 1 

i 

(1511 to 14*04) 
13-47 

(89-4 to 84-3) 
85-17 , 

16-56 

12-62 1 

(13-96 to 13-04) 
10-60 

(87-6 to 81-5) 
80-50 

14-36 

12-63 

('.0-84 to 10-26) 
993 

(81 9 to 78-4) 
77-10 

14-90 

12-94 


Average 
molasses 
produced 
per 100 
cane. 


17-22 

11-07 

12-4S 

16-20 

12-83 

11-04 

14-26 

13-38 

8-52 

1217 

12-74 

6-81 


90-60 

(91-G to 89-9) 

Kf-80 

(CO! to S3 c) 

86-29 

(90-2 to 81-7) 

Nothing uuder 110 polarisation this year. 

The cane crashed by tbe remaining 39 factories polarised between U and i 

A _ - -O < 4 (4 Da A+ A»*i a a 

-Seasoi 

6 

34 

4 
1 

Tbe cane crushed by the remaining 97 factories polarhod between 11 and 13. 

m 


1681 

12 23 

12-41 

16-32 

1290 

11-28 

1369 

12-14 

8-81 

12-70 

11*37 

6-59 


18*36 

11-69 

14-34 

17-18 

12-64 

12-30 

16-56 

1317 

11*17 


12*19 

11*05 

« 

8*5 

7*31 


312 
2-92 
315 
3 89 

2-57 

2-69 

317 

3*17 

2-38 

2- 63 

3*52 

3- 34 

2*09 

2-59 

2-72 


2*83 

2- 97 

3- 32 
2-94 
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JAVA FACTORY RESULTS. . 

TABLE II. 


Results for the season 1918 according to the process of manufacture. 

(Being the returns of 143 factories out of 185 working. 


— 

Defecation 

factories. 

Sulphitation 

factories. 

Carbonatation 

factories. 

All factories, 

1. Number of factories 

71 

53 

19 

143 

2. Percentage of total weight of cane crashed 

47-4 

9-4 

13-2 

100 

8. Average weight of cane crushed per 

84,168 

93,719 

87,455 

88,145 

factory—long tons. 





4. Weight per ICO cane of— 





(a) Mixed juice ... ... 

87-S5 

87-08 

88-05 

87-57 

(b) Fibre ... ... ... 

12-99 

13-94 

13-14 

12-99 

(c) Press cake ... ... 

1-57 

1-90 

6-80 

2-23 

5- Polarisation of — 

*** 




(ff) Cap a ... 

13-47 

13-71 

14-03 

18-63 

(6) Megasse 

4-40 

431 

4-30 

4-31 

(c) Press cake ... ... 

6-80 

6-37 

0 85 

4-30 

6. Analysis of exhausted molasses— 





(a) Sucrose ... ... 

33-91 

33-30 

33-19 

33-82 

(6) Purity ... ... 

37-2 

36-8 

36-4 

36-9 

ic) Glucose ... ... 

26-56 

27-00 

24"66 

26"55 

(c?) Ash ••• 

9-50 

919 

9 38 

9-36 

7. Weight per 100 cane of — 





(a) White sugar ,«, „• 

Nil 

10-13 

10-17 

5-30 



(Poln. 99-60) 

(Poln. 99-61) 

(Poln. 99-60) 

(b) it)-2U Dutch Standard ... 

6-83 

0-14 

Ml 

3-33 


(Foln. 98-59) 

(Poln. 98"60) 


(Poln. 98-59) 

(c) 14 Dutch Standard 

4-14 

0-18 

Nil 

2-03 


(Foln. 97"56) 

(Poln. 97-95) 


(Poln. 97-57) 

(rf) Second boilings ... ... 

Nil 

0-50 

1-16 

0-35 



(Poln. 98-38) 

(Poln. 98-32) 

(Poln. 98-34) 

(e) Molasses sugars ... ... 

0-34 

020 

0-31 



(Foln. 87"30' 

(Poln. 88-07) 

(Poln. 87-67) 

^Poln. 87-57) 

\f) Black strooD ... ... 

0-05 

Nil 

0-03 

0-03 


(Polii. 83-45) 


(Poln. 80-52) 

(Poln, 82-71) 

( 9 ) All sugars 

11-36 

11-10 

11-67 

11-32 

( h) Molasses 

2-63 • 

3'04 

2-46 

278 


(Poln. 30-16) 

(Poln. 30-24) 

(Poln. 30-73) 

(Poln. 30 - 26) 

8. Percentage of total sugar production 





represented by — 





(a) White sugar 

Nil 

91-26 

87-15 

46-82 

(i) Raw sugar ... ... 

100-C0 

8-74 

12-85 

5318 

9. Percentage of total sugar produced to 

84-34 

80-96 

83-18 

83-05 

sugar in the cane. 

1 






Poln. = Polarisation, 







APPENDIX IV 


List of Indian sugar factories and refineries which enr 
ploy the Vacuum pan process. 

(Reference Chapter XIX, paragraph 303). 

[Note.—The arrangement throughout is Alphabetical.) 


6 


[«3 

’n 

Province 
or State. 

District. 

. 1 

1 

Assam 

Kararup 

2 

Baroda 


0 

o 

Rihar and 
Orissa. 

Tilings’pur 

4 

11 

Champaran 

5 

u 

ii 

6 

it 

Darbhangn 

7 

»> 

i< 

8 

)> 

» 

9 

JJ 

Muzaflar- 

pnr. 

10 

I) 

Saran ... 

11 

it 

>' 

12 

JJ 

it 

13 

Madras 

Ganjam 

14 

” 1 
I 

j Godavari 

15 

1 

l 

! 

South 

A K-o 1 . 

10 

Mysore 

: 

Kolar ... 


Name of fact- tv or concern. 


A.—Factories crushing 
cane <22). 

Assam Sugar Estate am] 
Factories, L'il., Kamrup. 

Gaekvvar Sugir Works and 
])istillery Company, Gan- 
davi. 

Rebar Sugar Company, 
Supaul (late Seerabn). 


Champaran Sugar Company, 
Ltk, Run a Cliakia. 

P urf a Sugar Factory, V. 0. 
Lanriya. 

larlihangi Sugar Company, 
Ltd., L- hat. 

Ryam Sugar Company', Ltd., 
Ryam. 

Son astii ur Central, Samasti- 
pur. 

.Tapaha Sugar Concern, 
1’iiieanpuve. 

Cownpori) Sugar Works, Ltd., 
itarhowiali factory. 

Xe\v Sftvan Sugar and Gur 
Refining Company, Ltd., 
Siwan. 

Purtabpore Sugar Factory, 
O. Mwirwa. 

Aska s 'cgar Works and Pis* 
til lory, As It a. 

It. k hi -‘ngar and Al'kari 
Company, Ltd., Sarnalkot. 

lvist India Uistiil-rios and 
S.igar ra ti id s, LtL, 
X".: l.uppa ■ . 

Nrw Pioneer Sugar XI. ill.-'. 
Ltd , Gcri-bidnur. 


Managing Agents. 


Bird and Company, 
Calcutta. 


Octavius Steel and 
Company, Calcutta. 


Hogg Sutherland and 
Company, Cawuporo. 


Octavius Steel and Co., 
Calcutta. 

Begg Sutherland and 
Company, Cawnpore. 

Ditto 


Ilcgg Sutherland and 
Company, Cawnnore, 

Kilburn and Co., Cal¬ 
cutta. 

Begg Sutherland and 
Company, Cawnpore. 


Carry cv.d Company', 
Madras. 

Ditto ... 


T. Wilherforco Sc Co., 
Calcutta and Cawnpore. 


Remarks. 


In process of remodelling 
OLd enlargement. 

In liquidation and not 
working. Also refines 
cane gur. 

Moved from Seeraha, 
Champaran district, 
during 1920. Also 
refines cane gur. 

• •t 

• •• 


Under' construction. 
To open at the end of 
1920. 


Also refines cane gor. 


1» 


Unique in employing 
the diffusion process. 

Also refines palmyra 
gur. 

» 


Jut# reopened under new 
manngement. 

Also icfuies cane gur. 
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474 LIST OF INDIAN SUGAB FACTORIES AND REFINERIES. 


Serial No. 

Prov'moe / 
or State. 

District. 

Name of factory or concern. 

Managing Agents. 

Remarks. 

17 

Punjab 

Gurdaspur 

Punjab Sugar Works and 


Not working in 1920, 




Patent Carbonic Acid Gas 






Company, Ltd., Sujanpur. 



18 

United 

GoTakbpur 

Cawnpore Sugar Works, 

Brgg Sutherland and 

Worked experimentally 


Provinces, 


Ltd., Gauri faotorv. 

Company, Cawnpore. 

only in 1U20. 

19 



Saraya Sugar Factory, Chauti 


Also refines cane gur. 




Chaura- 



20 



United Provinces Sugar 

• •• 





Company, Ltd., Bubnowlie. 



21 


Pilibhit 

L. H. Brothers’ Sugar Fuc- 

... 

Also refines cane gur. 




tory. Pilibhit. 



22 


Shahjahan- 

ltosa Sugar \\ oiks and l):a- 

Lvall Marshall and Com- 

Also refines cane gur. 



pur. 

till cry, Rosa 

limy, Calcutta, 
i * 

| 

I 

i 





B.~Raw Suj?ar Re- 

1 

| 

! 





finery (1). 

i 


i 

Bengal... 

24 Par- 

Cossipore Sugar Works Ltd., 

1 Turner Morrison and 




ganas. 

Coseipore. 

f 

■ Co., Calcutta. 

i 

i 

i 




* 

C.—Gur Refineries (10). 



i 

Bihar and 

Saran ... 

Siwan Desi Sugar Factory, 


Uses cane gur. 


Orissa. 


Si wan. 



2 

Madras... 

Coi inbatore 

Sri Ham Sugar and Dis- 

! 

Not working. 




tillery Works, Po^anur. 

i 

Fees cane gur. 

3 


Tinnevelly 

A. It. A. It. S. 31. Sngir 

I 

Uses Palmyra gur. 



Mills, Tacbanallur. 



4 



East India Distilleries and 

Messrs. Parry and Com- 

Uses Palmyra gur. 




Sugar Factories, Ltd., 

panv, Madras. 





Kulasekharapatnam. 



5 

Punjab... 

Amritsar 

Harkishan Sugar Mill, 

A mar Singh and Com- 

Uses cano gur. 




Amritsar. 

panv, Amritsar. 


6 

United 

Allahabad 

Tribeni Desi Sugar Works, 

... 

Uses cane gur and rab. 


Provinces. 


Naini. 



7 


Cawnpore 

Baijnath Juggilal’s Sugar 

... 

Uses cane gur. 




Factory, Anwarganj. 



8 



Cawnpore Sugar Works, 

Beg" Sutherland and 

Uses cane gur and rub. 




Limited, Cawnpore ltefi- 

Company, Cawnpore. 





nery. 



9 



Union Indian Sugar Mills 


U ses cane gur. 




Couipany : Limited, Nswab- 



10 


# 

Unao 

Pioneer Sugar Mills, Limit- 

T. Wilbcrforce and Com- 

Uses cane gur. 




ed, Unao. 

pany, Calcutta and 






CuwDpore. 









APPENDIX V 


Records which Indian Factories should maintain. 

(Reference Chapter XX, paragraph 337.) 

Factory- 


Crop - - Report No. - for period— - to 


— 

Maunds cane. 

Mannds sugar. 

Maunds molasses. 

Period ... ... 




To date 



. ... 


Fuel—Maunds. 

Fuel per cent on cane. 

Hours mill worked. 


Wood. 

Coal. 

Wood. 

Coal. 

Period 



1 



To date 


— 

. 







Cane 100. 

Sucrose in cane 100. 

1 Sucrose in juice 100. 


Period. 

To date. 

Period. 

To date. 

Period. 

i(To date. 

Mixed juice ... 

a*. 

... 

... 

... 


aaa 

Dilution ... 


... 

«»• 


... 

aaa 

Normal juice ... ,, 

... 

... 

... 


aaa 

aaa 

Added water ... 

... 


... 

... 

... 

• «« 

Commercial sugar ... ... 


... 

l«i 


a.a 

aa. 

Commercial sugar calculated to stand¬ 
ard 9(1° 

... 

... 

... 

• a. 

s .a 

a . . 

Molasses ... ... ... 

... 

... 


as. 

a.* 

aaa 

Megasse ... ... 

*«« 



aat 

aaa 

aaa 

Sucrose in cane 


•aa 



aaa 

« 

Sucrose in megasse 

... 

i 



• «< 

aaa 

Sucrose in mixed juice 

... 

... 

... 

. • a 

lOO'OO 

.100-00 

Sucrose in sugar ... ... 


... 

... 

• a. 

a.a 

aaa 

Suorose in final molasses 


... 

... 

... 

• »a 

aaa 

Suorose in press cake ... 

... 




a«« 

•aa 

Unaccounted losses 

... 

««• 

• •• 

aaa 



8uorose lost in manufacture ... 

Ml 

aa. 

*** 

• a. 

aaa 

... 


m 
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Analyses of products. 













APPENDIX VI. 

Estimate of tlie capital cost of establishing the Imperial 
Sugar Research Institute (including the Sugar School) 
and. its sub-stations. 


(Reference Chapter XX11I, paragraph 880.) 

A.—The Institute and Sugar School. 


Head. 

Number and 
designation of 
officers. 

Buildings and equipment 
required. 

Estimated 

capitsl 

cost. 




Rj. 

I.—Director’s Office ... 

1 Director ... ... 

Office accommodation and Library 

1,00,000 


1 Secretary... 

Two Officers’ quarters 

80,000 

II.—Agricultural Division 

1 Chief of Division 

Experimental farm of 500 acres ,, 

1,00,000 


1 Assistant Chief of 

Farm buildings and equipment ... 

1,50,000 


Division in charge of 
the experimental 




farm. 

1 Assistant Chief of 

Office, Laboratory and Lecture 

50,000 


Division in charge of 
car.e breeding. 

Hoorn of Agricultural Section. 

Office, Laboratories (one for research 

1,00,000 


1 Assistant Botanist for 


teaching. 

and ono for students) and Lecture 
Boom of Botanical Section. 




Four Officers’quarters 

1,00,000 

III. - Engineering Division 

1 Chief of Division 

Demonstration sugar factory 

6,00,COO 


1 Assistant Chief of 
Division. 

Workshop ... ... 

Drawing Office, Office and Lecture 

1,00,000 

60,000 



Koom. 

Two Officers’ quarters ... 

80,000 

IV.—Chemical Division ... 

1 Chief of Division 1.. 

Laboratories (one for research and 

3,00,000 

I - Assistant Chief of Divi- 

ono for students) and equipment. 

Office, Lecture Room and S'.ore Room 

50,000 



aion. 

Two officers’ quarters ... 

80,000 

Y.— Mycological and En- 

Officers lo he deputed from 

Mycological Laboratory, Office 

50 s 000 

tomological Sections. 

l’usa, as required. 

Room and Store Room. 
Entomological Laboratory, Office 

60,000 



Room and Store Room. 

1,00,000 

VI.—Miscellaneous 


QuavtciB for subordinate staff ••• 



Students’ Hostels, dispensary, ser» 
rants’ quarto r etc. 

1,50,000 



Total capital expenditure •» 

22,50,000 
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478 CAPITaE COST ESTIMATE OF THE IMPERIAL SUGAR RESEARCH rNSTlftTTE 'AND ITS 

SUB-STATIONS. 

B .— Cane Research sub-stations. 



Land or equipment required. ^iudcosl! 


Madras 


Coimbatore 


30 acres additional (for cane breed- M 


Second cane breeding sta-< 

tioD. ( 


Samalkota 


Station for Yizagapatam 
and Ganjam. 


United Provinces 


Shabjahanpur 


BO acres additional (for local re- I 
search). J 

Additional equipment for Labora¬ 
tories, local researoh, quarters for 
ofTicor in charge and staff, etc. 

60 acres (for cane breeding) ... r 

50 acres (forlooal research) ... ) 

Equipment, laboratories, quarters 
for staff, etc. 

160 acres additional 

Additional equipment, laboratories, 
quarters for officer in charge and 
staff, etc. 

200 acres ... ... 

Equipment, laboratories, qnartors 
for staff, etc. 

150 acres additional ... 

Additional equipment, laboratories 
and quarters for officer in charge 
and staff. 


Bihar and Orissa 


Station in the Meerut 
tract. 


Station in the Gorakh¬ 
pur tract. 


Station for hill sets 


., New station in the Tirhut 
division. 


200 acres •(« 

Equipment, laboratories, quarters 
for staff, etc. 

200 acres 

Equipment, laboratories, quarters 
for staff, etc. 

20 acres ... 

Equipment, etc, 

200 acres. 

Equipment, laboratories, quarters 
for officer in charge and staff. 


Total carried over 


6,19,500 
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_*_SUB -STATION S. 

B.—Cane Be search sub-stations. 


Province. 


Pun jib 


Assam 


Burma 


Bombay 


Station. 


Sipaya 


Gurda-pur 


-{ 


Station in the Canal 
Colonies. 


Station for hill sets, 


Possibly two stations 


Station for hill sets 


Possibly two stations 


• { 
ions, j* 

r{ 


Three stations for hill 
sets. 


bill | 

-i 


Manjri 
Station in Gujarat ... j 


Station in the Konkan. 


{ 


Land or equipment required. 


Total brought forward 
(Additional land not required) 
Additional equipment, etc. 
(Additional area not required) 
Additional equipment, quarters, etc. 
200 acres 
Equipment, etc. 

10 acres 

Equipment, etc. 

400 acres 

Equipment, quarters, etc., for two 
stations. 

10 acreB 

Equipment, etc. 

400 acres... 

Equipment, quarters, etc., for two 
stations. 

30 acres ... 

Equipment, etc. 

140 acres additional 

Additional equipment, quartern, eto. 

50 acres 

Equipment, etc. 

50 acres ... 

Equipment, etc. 

Total capital expenditure 

Grand total capital expenditure , 


Estimated 
oapital cost. 


Eg. 

6,19,500 


20,000 

40,000 

40,000 

40,000 

2,000 

7,600 

80.000 

1 , 00,000 

2,000 

7,500 

80,000 

1,00,000 

6,000 

22,500 

28,000 

40,000 

10,000 

15,000 

10,000 

16,000 


12,85,000 


35,35,000 


Note,— -It has been assumed throughout that all new land will have to be compulsorily acquired, though in 
Provinces such as Assam and Burma Crown waste land may well be taken up. A flat rate of its. £00 per acre 
has been assumed as a fair' average. 











APPENDIX VII. 


A typical balance sheet of the Shahjahanpnr cane 
research station, United Provinces. 

(Reference Chapter XXIII, paragraph 380.) Year 1919-20. Area 50 acres. 


Expenditure. 

Receipts. 

(Being all monies actually drown 

from the Treasury 



against the annual grant allotted by Gov- 

(Bung all monies actually paid into the Treasury 

ernment, the disbursement of which is 

on account of the Station.) ' 

audited by the Accountant 

General.) 



Item. 

Amount'. 

Item. 

Amounts. 


Rs. A. P. 


- -- 

Rs. A. P. 

1. Wages of daily labour 

1,901 8 11 

1. Sale of rai 

6,304 15 6 

2. Pay of permanent staff (a) 

2,311 14 2 

2. Sale of cane sets 

925 2 0 

3. Feed of cattle 

613 0 3 

3. Sale of wheat 

2,525 14 0 

4. Oil fuel (b) 

967 0 9 

4. Sale of gram 

553 14 6 

5. Repairs to machinery 

40 14 6 

5, Miscellaneous receipts ,. 

664 1 0 

6. Repairs to buildings 

190 13 9 



7. Purchase of implements ,. 

160 4 0 



8. Manures 

935 10 0 



9. Miscellaneous (e) 

349 1 6 



Total 

7,473 3 10 



Add credit balance ... 

3,500 11 2 



Grand Total 

10,973 15 0 

Total 

10,973 15 0 


(a) Includes pay of offioe staff and mechanic, but excludes cost of superior control, that is. pay of ALr 
Cl&rko only, who supervised the station in addition to his other duties as ’Agricultural Chemist 
and Principal of the Agricultural College, Cawnpore. 

(if Includes oil fuel used for irrigation and crushing cane. 

(cl Chiefly expenditure on wot;: in connection with the experimental study of canes. 

2\~ B. —It .should bo borne in minrl that this is i.oi thebahir.ee sheet of a commercial concern and is 
therefore no guide lo the profits obtainable from cane growing. The sole object.of its reproduction here is to 
show that a cane research station, incurring its full share of expenditure On upproductive experiments, should 
be able to meet out of receipts the whole of iis recurring charges. 
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APPENDIX VIII. 

List of Conclusions and Recommendations 


PART I. 

Chapter III.—The United Provinces. 

No PaSa 

1 The United Provinces furnish more than half the acreage under cane in 35 

India ; but sub-tropical conditions render their cane problems of great 
complexity. 

2 Existing canals here, unlike those in the Punjab, are designed for an inter- 40 44 

mittent discharge only ; and there is no prospect of a material extension 
of cane on any of them except the Upper Ganges canal, which has new 
permanent head-works under construction. 

3 The execution of the Sarda canal project, one part of which, the Sarda 46 

Kichlm feeder canal, lias now been sanctioned, should, however, give an 
increase of 100,000 acres under cane, besides creating great possibilities 
of introducing improved varieties and methods of cultivation. 

4 A small increase under existing canals might be obtained, if the system 47 

of distribution of water could be modified to enable the needs of cane 
to be met during the hot weather months and breaks in the monsoon. 

5 The feasibility of giving more reliable notice to cane growers of the supply 47 

of canal water should he investigated. 

6 The system of distribution on the Sarda Jvichha feeder canal should be 47 

worked out with special reference to the needs of cane ; and the Agri¬ 
cultural Department, should try to secure concentration of the cane areas 
in the interests of efficient irrigation. 


7 The provision of adequate drainage is of great importance and should 46 

he constantly borne in mind ; nnd a drainage survey should be carried out 
in the submontane districts. 

8 Wells are a most important source of irrigation ; and the development of 49 

pump irrigation would confer great benefit, especially to cane. 

I 

9 There is already a fair demand for sucli installations ; and an entirely 49 

separate branch of the Agricultural Engineering Department should .be 
formed to deal with well, boring and pumping installations only. 

10 The work should be concentrated in selected tracts, e.g., the Kberi district, 49 

and combined witli active propaganda. 

11 If electric power is generated from the falls on the Upper Ganges canal, 50 

it might well he used to work tube wells in the areas not irrigated by 
the canal. 
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CONCLUSIONS AND RECOMMENDATIONS. 


No. 

12 

13 

14 


15 


16 

17 

18 


19 

20 

2X 


22 

23 

24 

! 

25 

26 

27 


Surplus power from the falls on the Jumna might be used for the same 
purpose in the Saharanpur, Muzaffarnagar and Meerut districts. 

The grant of loans to individuals for the installation of tube wells and 
power-pumping is preferable to encouraging co-operative societies to 
undertake them. ; , 

• ,'; ■ i 

The separate consideration of the two main branches of agricultural improve¬ 
ment should not obscure the fundamental principle that in Upper India 
improved methods of cultivation must accompany the introduction of 
improved cane varieties. 

The Agricultural Department’s work on the isolation of pure races of indi¬ 
genous varieties should be decentralised in recognition of the adaptation 
of particular groups to particular tracts. 

The work on Coimbatore erosses and importation of exotics should be 
extended and field trials should be carried out on a large scale. 

A station should be opened for the supply of hill sets and should provide 
fbr the needs of Bihar as well as the United Provinces. 

Though the enhancements of yield obtainable by the application of improved 
methods of cultivation to local canes are limited, they are still appreciable 
and improvement in this direction is likely to be more rapid than in the 
direction of introducing better varieties. 

Instances of such improvement, are the dissemination of pure races of the 
best indigenous varieties, better ploughing, a summer fallow, more scientific 
rotations, planting fewer sets in rows, and the use of oil eake manures. 

Superior thick and medium varieties with the greatly improved system of 
cultivation they require must, however, be introduced, if India is to supply 
her own sugar requirements. 

The feasibility of their successful introduction, given adequate supplies of 
water and manure, has already been demonstrated at Shahjahanpur ; and 
a great improvement in general agricultural practice will be promoted 
thereby. 

The suitability of several thick and medium varieties for the Provinces has 
already been established. , 

The best system of cultivation is the trenching system adopted in Java, but 
until trenching by mechanical means is adopted it requires a large and 
reliable labour supply. 

For medium canes and wherever labour is not plentiful sowing on the flat 
in rows four feet apart after deep cultivation may be adopted. ' 

Whichever method is adopted, earthing up of the young canes is essential. 

In addition to Shahjahanpur, whicii should be enlarged to 200 acres, two 
new stations of similar size devoted exclusively to research work on cane 
should be immediately opened in the Meerut and Gorakhpur divisions. 
Demonstration parties of fleldmen under Cldss II officers of the Agri¬ 
cultural Service should be trained at the cane research stations and posted 
solely for demonstration work on cane in the Meerut, Rohilkhand and 
Gorakhpur divisions. 


Paha. 

50 

50 


51 


52 


53 

53 

54 


55—59 

GO 



60 

61 

61 

61 

63 

64 



CONCLUSIONS AND RECOMMENDATIONS. 
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No. Para. 

28 All cane research work, both chemical and agricultural, should now be 85 
placed under the undivided control of a whole-time officer, without await¬ 
ing the constitution of the Sugar Research Institute. 

2!) In the interests of the cane crop it is suggested that, when the impending 05 

redistribution of the Circles of Deputy Directors of Agriculture is carried 
out, the Ivheri and Sitapur districts should he included in the Rohilkhand 
Circle. 

Chapter IV.—Bihar and Orissa. 

30 The special features of Bihar are that its climatic conditions are transi- 68—70 


tional between the tropical and the sub-tropical, that much of its cane is 
grown without irrigation and much by European planters and that it is 
the chief centre of white sugar manufacture direct from the cane in India. 

31 Orissa is essentially a rice-tract and offers no prospects for cane. 72 

32 The Sone canal system in South Bihar offers the best prospects for cane, 72 

if the area can be drained. 

33 A drainage survey of this tract is urgently required ; as, until this problem 72 

is solved, no agricultural improvements are possible. 

31 A drainage survey is also desirable with a view to the reclamation of the 73 

flooded areas of North Bihar. 

35 Pending action on recommendation (33) above, improvements are only to be 74 

looked for in North Bihar. 

36 The Agricultural Department's interrupted work on the identification and 75 

classification of indigenous varieties should be resumed. 

37 The propagation and distribution of pure sets of Hemja and other superior 75 

varieties among the ryots should now be undertaken. 

38 Dr. Barber’s crosses and indigenous varieties of other Provinces should be 75 

tested for their suitability to ryots’ conditions, and special attempts should 
be made to secure a good early ripener. 

39 The importance of a prolonged fallow or green-manure crop before cane is 76 


planted should be demonstrated to the ryot ; and he should be urged to 
introduce a fodder crop into his cane rotation to benefit his small cattle 
and improve their capacity for agricultural work. 


40 The ryot should be taught to select his sets, to plant them less thickly and in 77 

lines, to improve his after-cultivation and to use oil-cake manures. 

41 The great need of the European planters is improved varieties responding 78 

to intensive cultivation. 

42 The Agricultural Department should take steps, with the co-operation of 79 

the planters, to meet this need and to work out the best methods of culti¬ 
vation for these varieties. 

43 Through the planters a beginning may be made in introducing these improved 79 

varieties and methods to small cultivators. 

44 The co-operation of the planters should be enlisted in obtaining supplies of 80 

oil-cake manures, i 
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45 

V\ ork on the improvement of agriculture in the Tirhut division is now of 
the greatest urgency ; and a Deputy Director for this division should be 
appointed at once with a strong subordinate staff and a net-work of Circle 
farms. 

81 

46 

The substitution of an Agricultural Chemist for an Economic Botanist is 
su oo es ied to take charge of the cane research station for North Bihar. 

82 

47 

The proposal to locate this station at Sipaya in Saran district should be 
reconsidered. 

83—86 

48 

The future of the central factory industry is in the districts east of tho 
Gandak river , and the main research station should be located in one of 
those districts, possibly near Pusa. 

87 

49 ' 

Sipaj a might then be retained as a sub-station for Saran district only. 

87 

50 

A special demonstration stall for cane will be required as soon as appreciable 
practical results have been obtained at the research stations. 

8S 


Chapter 1'. —The Pin/jab. 


51 

The short monsoon period and the extremes of temperature must always be 
a serious handicap to cane in tho Punjab ; and it will remain of less im¬ 
portance than wheat and cotton. 

91 

52 

Nevertheless the cane area is large and likely to expand and lower costa 
of cultivation compensate for lower yields than in tropical India. 

91 

53 

The importance of the crop therefore warrants much greater attention being 
paid to it. 

94 

54 

Given the stimulus of high prices, there are prospects of considerable exten¬ 
sion on the Upper Bari Doab and the live linked canals. 

cc 

GO 

1 

o 

55 

A considerable extension may be anticipated also, if the Sutlej Valley canals 
project is carried out. 

100 

56 

Large areas of Crown waste, land suitable for cane are said to exist In the 
commanded area on the right bank ; and this should be investigated with 
a view to the location of a central factory controlling its own cultivation. 

100 

57 

The possibilities should be ascertained by the grant of land for cultivation of 
improved canes by intensive methods on the lines of grants already made 
for the growth of improved varieties of cotton. 

100 

58 

There should be a further appreciable increase in the came area, if the 
Thai project is carried out. 

102 

59 

The Agricultural Department should promote concentration of the cane areas 
under new irrigation systems. 

104 

60 

Cane should also be included in the experiment shortly to be carried out on 
the Indian Cotton Committee’s recommendation with aiview to promoting 
concentration on existing canals by means of increased water supplies to 
selected distributaries in the kharif season. 

104 
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CONCLUSIONS and recommendations. 


The comparative cost of irrigation from canals, from wells worked by 
bullock power and from wells worked by power pumps should be investi¬ 
gated. 

A separate branch of the Agricultural Engineering Department should be 
created to deal solely with well boring and pumping installations. . 

Hydro-electric schemes may provide the means of tube well irrigation worked 
from central power stations. 

It is useless to suggest improvements in the cultivation of unirrigated cane. 

The work on trials of superior varieties from other Provinces, exotics and 
crosses from Coimbatore should be extended ; and Paunda should be 
included in the experiments. 

A station for the supply of hill sets will be required, but is not an immediate 
necessity. 

Greater care in the selection of sets, the adoption of planting in lines, 
economy of canal water and the practice of earthing up should he advo¬ 
cated. 

There should be a future for the trench system of cultivation in the canal 
colonies. 

Experiments should be initiated to test the advantages of clamping and 
windrowing as a protection against frost. 

Gurdaspur should be restored as a research station for work on cane only ; 
and a second such station should be opened in one of the canal colonies, 
preferably some distance from Lyallpur. 

The research station recommended for the Meerut division of the United 
Provinces should deal with the problems of the eastern districts of the 
Punjab. 

A whole-time post should be created for the supervision of all cane research 
work in the Province and a second Agricultural Chemist should be 
recruited to fill it. 

A special demonstration staff for cane is not immediately required. 

Chapter VI.—The North-West Frontier Province. 

It is remarkable that the chief cane grown in the North-West Frontier Pro¬ 
vince, despite its northerly latitude, is a thick cane. This is apparently 
connected with the high humidity in the Peshawar valley. 

Cane cultivation here is of an unusually high order, especially in respect 
of rotations and green manuring and the preservation of sets by clamping. 

Experiments in windrowing show that it preserves cane from deterioration for 
a maximum period of one month, but that it involves comparatively little 
loss of sucrose up to as much as three months. 

There is little prospect of extension of cane under the Public Works Depart¬ 
ment canals except under the Kabul river canal. 
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The limiting factor on the district canals is not the water supply but the 119 

lack of labour for making gur and of markets for selling it. 

The tract'commanded by these district canals seems suitable for the establish- 119' 

ment of a central factory, particularly if it could combine beet and cane 
sugar manufacture. 

The Agricultural Department should demonstrate the importance of care in 120 

selecting sets and windrowing. 

Unless political objections exist, the subordinate staff of the Department 120 
should be increased to admit of more widespread demonstration work. 

The great need of the Province is an early ripening cane. J20 

A separate cane research station is not justified ; and cane work should 120 

continue under the control of the local Agricultural Department. 

An appointment of Agricultural Chemist should be created, and a Class II joy 

officer should be appointed to it. 


Chapter VIl. — Bengal. 

There is little, prospect of any considerable expansion of cane in Bengal or j^6- 
of the development of a factory industry. 

Work on agricultural improvements should be concentrated on lands which 
are above flood level. 

The first requirement is a botanical and chemical survey of the canes at 
present grown. 

Trial of superior exotic varieties should be continued. 

The importance of care ill the selection of sets should be demonstrated. 

Experiments should be made to ascertain the proper applications of manure 
for each variety of cane grown or recommended. 

The establishment of a special research station for cane cannot be justified. 

The proposal to increase the provincial cadre of Deputy Directors of Agri¬ 
culture from three to five should be revised. 

There is reason to believe that parts of Bengal might be well adapted to the 
rapid propagation of sets of new varieties on the Java system. 


Chapter VIII. — Assam. 

The climatic advantages of Assam as a cane growing tract are the absenee 

of dry hot weather, the humidity and the copious rainfall between March' 
and May. 

The inefficiency and indolence of the small grower, the scattered nature of his 
cane cultivation and his failure to adopt new methods render improvements 
in ryots’ cultivation unlikely. 
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96 Progress must be along tbe lines of promoting a central factory industry 139 

controlling its own cultivation, and tbe possibility of growing heavy crops 
of superior varieties of cane, the large extent of waste land available, 
and the prevailing policy of developing agriculture by capitalist grants 
are all favourable to such progress. 

97 A'Committee of three should be appointed to survey likely areas for deve- 140 

lopment on these lines, and selected areas should be reserved for allotment 
in large grants, 

98 The standard provisions regulating concessions for special cultivation should 141 

be amplified to prevent alienation or encumbrance without previous sano 
tion in writing and to prescribe for bringing the concession area under 


cane cultivation within a specified term and at a specified rate. 

99 It is in the intereste of large estates that the cane research work now 1 42 

centred at Jorliat should be continued and extended. ‘ 

100 The evolution of the commercially best rotation and the discovery of good 142 

ratooning varieties are of special importance. 

101 Jorhat is not, however, the best centre for the work which should only be 1 42 

continued there till a new research station is opened. 

102 So large a station as Kamrup is not required, nor should the attempt there 143 

made to establish commercial as well as agricultural results be repeated. 

103 One or two stations of 200 acres each should suffice ; and the question of 143 

number and location should be referred to the proposed survey committee. 

. 104 The establishment of them should, however, await the creation of the Sugar 143 

Research Institute recommended in Chapter XXIII, as they should form 
an Imperial and not a provincial charge. 

105 Meanwhile the Local Administration should push on the provision of ade- 143 

quate communications in newly exploited areas. 

106 There is no justification for placing the recruitment of labour for sugar 144 

estates outside the scope of the Assam Labour and Emigration Act. 

107 Government should assist estate managers by the provision of cheap anti- 144 

malarial remedies and the loan of members of its Medical Department. 

108 With the opening of the new cane research station or stations a nursery for 145 

the supply of hill sets will be required, and the proposed survey committee 
should advise regarding a site for it. 


Chanter IX. — Burma. 

109 It is solely from the point of view of possible future developments that 146 

Burma is important as a cane-growing country. 

110 The old alluvial soil of Lower Burma is unsuitable for cane, and its pre- 146 

dominance prevents Burma from becoming as important a cane tract as 
the Gangetic plain. 
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Ill 

Nevertheless, the occurrence of other more suitable soils is in the aggregate 
extensive and the abundant rainfall in many districts and the absence 
of extreme temperatures render the climate generally favourable. 

140 

112 

These features, and the facts that excellent thick canes are already grown 
without irrigation, that there are vast areas of culturable waste land, and 
that the Local Government already recognises the need for capitalist 
grants in the case of special staples are highly favourable to the develop¬ 
ment of sugar cultivation on a plantation scale. 

151 

113 

A committee of three should be appointed to conduct an agricultural ana 
soil survey of likely areas for this purpose. 

152 

114 

The existing rules for initial exemption from land revenue and a scale of 
privileged rates of assessment thereafter on certain special crops should be 
applied to cane. 

152 

115 

Grants are preferable to leases, and allowance should be made for rotations 
and home plots for field labourers in fixing the rate at and extent to 
which the concession should be brought under cane. 

152 

110 

Separate research stations specially for cane will be required and the pro¬ 
posed survey committee should advise regarding the number and location 
of them, as well as of the stations for the supply of hill sets. 

153 

117 

Bilin, Pyinmana and the Xamyin Valley are likely areas for the location of 
research stations, but the Mon canal tract should be finally rejected as 
unsuitable. 

153 

118 

These stations should be opened without delay and placed initially under 
the Deputy Directors of Agriculture of the respective Circles, who should 
be required to visit at least one of the main cane research stations in the 
United Provinces, Assam and Bombay. 

15 h 

119 

On the creation of tiie Sugar Research Institute the cane research work- 
should be concentrated under a single whole-time officer. 

154 

120 

Important lines of work in the interests of large estates are the evolution 
of the best commercial rotations and the discovery of a good ratooning 
cane. 

154 

121 

There, are good prospects of improving the small grower’s cane cultivation. 

155 

122 

These improvements should be worked out both on the cairn research stations 
and on the ordinary Circle farms. 

155 

123 

Pure line cultures of the Toungoo Yellow and Pyinmana Red varieties 
should be made and multiplied for distribution. 

155 

124 

With a view to popularising cane cultivation among small growers it is sug¬ 
gested that the present rate of assessment on cane might be temporarily 
reduced, a specially low rate being fixed for a ratoon crop. 

Chapter X. — Madras. 

156 

125 

Despite its tropical advantages Madras offers very limited prospects for 
cane. 

162 
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126 This is mainly due to the widespread preference for rice wherever supplies 162 

of irrigation water are assured, and to the very scattered area on which 
cane is now grown. 

137 Material expansion can, therefore, only he expected along the line ,of- deve- 164 

loping a factory industry growing its own cane on leased lands. 

128 Ganjam and Yizagapatam are likely districts for such a development. 

129 Work on the introduction and acclimatisation of exotic varieties should be 166 

continued and extended into the Ganjam, Vizagapatam and Bellary dis¬ 
tricts. 

130 Reduction in the number of sets planted per aere is of special urgency. 1^0 

131 The possibility of adopting the Manjri method of cultivation should be 16® 

tested wherever there is sufficient, concentration of cane. 

132 The experiments with the wrapping and propping of cane on the Samalkota 166 

farm should be carried to a definite conclusion. 

133 The cane-breeding* fetation at Coimbatore should become a cane research 167 

station for the southern districts of Madras. 

134 If a second cane-breeding station is opened in the Chittoor neighbourhood, 167 

it should also serve as a cane research station for that locality. 

135 The Samalkota farm should he enlarged to 200 acres and become purely 167 

a cane research station for the Godavari delta. 

136 Another cane research station should he established north of Anakapalle for 167 

the Ganjam and Vizagapatam districts. 

137 This station and Samalkota should he placed in charge of an officer working 167 

directly under the Sugar Research Institute. 

138 The needs of other districts must be met by the ordinary Circle farms work- -168 

ing in conjunction with the research stations. 

139 Circle farms are specially required in Ganjam, South Ivauara and western 168 

Bellary. 

140 Cane work on the Palur farm should be conducted in close on-operation 168 

with the management of the Nellikuppam factory. 

141 Cane should form an important part of the work of the general ’demonstra- 169 

tion staffs in the Godavari delta, Ganjam, Vizagapatam and Belthry. 

Chapter XI. — Bombay. 

A.—Bombay proper— 

142 The Deecan canals and their projected extensions afford the brightest 175 

prospects for the extension of cane in Bombay. 

143 It is not improbable that nearly 150,000 acres of cane will be grown under 176 

these canals in the near future. 

144 Water-logging is, however, a serious problem on some of these canals and 177 

is partly due to seepage, 

L3ISC M 
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115 

The possibility o£ lining the canals should, therefore, be carefully consi¬ 
dered ; and the fact that they were originally constructed as protective 
rather than productive works should not be lost sight of. 

177 

146 

The Committee prefer to express no opinion on the general contention that 
redistribution of agricultural holdings should be undertaken to enable 
drainage schemes to be carried out. 

tfs. 

147 

They do, however, support compulsory acquisition, redistribution after’ 
reclamation and enforcement of intensive irrigation in concentrated areas 
in the special case of land which has gone out of cultivation through 
water-logging. 

178 

148 

The movement towards the formation of Irrigators’ Associations should 

179 


be encouraged. 

180 

149 ! 

Outside the Deccan, there is great scope for the improvement of well irri¬ 


gation, and a separate branch of the Agricultural Engineering depart¬ 
ment should be created for the purpose. 


150 

Ultimately this branch will require an Agricultural Engineer of its own. 

180 

151 

The main problem of agricultural improvement here is to reduce the high 
cost of cane cultivation. 

181 

152 

Much has been done to solve this problem by the improved method of culti- 
vation worked out at Mnnjri. 

-182 

153 

The active promotion of this method throughout the Deccan canal areas 
is of the most urgent importance. 

183 

154 

A special demonstration staff of two parties should be created and trained 
at once to popularise the method, one on the Godavari and Pravara canals, 
and one the Kira and Mutha canals. 

183 

155 

Similar demonstrations should he organised on new canals as soon as they 
are opened. 

1 S3 

156 

Experiments should be continued with a view to discovering new thick 
varieties to supplement or replace the local Paunda, and the cane-breed- 
ing station at Coimbatore should co-operate to this end. 

184 

157 

Pure line sets of superior varieties should he propagated at Manjri, and 
the classification of indigenous canes should be completed. 

184 

158 

The present high yields, the prospects of extension and the possibility of 
a factory industry developing in the Deccan canals tract justify the 
creation of a whole-time post for the supervision of cane research work. 

185 

169 

Mr. Knight, Professor of Agriculture, Poona Agricultural College, should 
be appointed to this post, and the Manjri farm should be extended to 
' 200 acres and form the centre of his work. 

185 

160 

As a special case Mr. Knight should control the demonstration staff recom¬ 
mended above (item 154). 

185 

161 

Subsidiary cane research stations of 40 to 50 acres each should be opened 
in Gujarat and the Konkan under the cane research officer, 

186 
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CONCLUSIONS AND RECOMMENDATIONS. 


B.—Sind.— 

There is no future for cane in Sind until the Sukkur Barrage project is 
carried out. 

Even then it may be necessary to restrict the cultivation of cane under 
it in order to economise water and prevent water-logging. 

The decision of this question depends on the water requirements of cane. 

An investigation of the water requirements of different jarieties should 
be undertaken at the agricultural stations shortly to be opened in pur¬ 
suance of the recommendations of the Indian Cotton Committee. 

The need for further agricultural work will depend on the result of these 
investigations. 
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189 

189 

189 

189 

189 


Chapter XII.—The Central Provinces. 

Cane is at present an unimportant crop in the Central Provinces, and the IgO_191 

area grown is less than one-third what it was 50 years ago. 


It is and will always be grown almost entirely under irrigation. 

All Government irrigation works are protective in character, and the 
presept policy is against encouraging the cultivation of cane unde? them 
until a large proportion of the food-crop area has been secured against 
failure. 

So long as this policy is pursued, there is no future for cane except under 
well irrigation, despite the excellent yields obtainable. 

Unless, therefore, the Local Administration is prepared to undertake a well- 
sinking campaign, all agricultural work on cane should be stopped. 

The newly appointed Agricultural Engineer should be entrusted with the 
organisation of such a campaign as his first duty. 

The work should be concentrated in selected areas, preferably in the 
Bhandara district, and cane should be accorded a prominent place in the 
scheme. 

Given this campaign, the agricultural work on improved varieties should 
be devoted to meeting the needs of the small cultivator. 

Until fencing can be generally introduced hard-rinded varieties should be 
preferred, and indigenous varieties should be classified and Coimbatore 
cfbisses tested with special reference to this quality. 

Meanwhile the introduction of exotics, other than 247B, should be held in 
abeyance, 

The present lines of work on improved methods of cultivation should be 
followed up, but the work should be concentrated. 

It should be centred at a station in or near the area selected for the well- 
sitikiifg campaign, and cane should be declared the chief crop at that 
XhftlOfi. 
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Other farms should then confine themselves to the multiplication of improved 
varieties and to co-operation in classifying local canes. 

Prospects of deve’oproent being limited, the special station proposed for 
research work on cane must i>e left under the control of the Deputy 
Director of Agriculture of the Circle, hut he should be given a reliable 
officer of the Class II Service to hold whole-time charge of the station. 


Chapter XIII. — Uyderabail. 

The provision of new and improved irrigation facilities is the first essential 
for the extension of eanc in Hyderabad. 

Except to a limited extent on the (iangawati canal there is little prospect of 
extension under canals in the near future. 

A considerable extension under tanks in Telingana may be expected, parti¬ 
cularly in the Eixamabad and Medak districts, if the prevailing assessment 
on cane is reduced. 

Until an Agricultural Engineer is appointed, no change in the existing 
system of promoting the sinking of wells is required. 

The Committee’s recommendations for expansion of cane work pre¬ 
suppose the adoption of a definite policy of encouragement. 

The expert staff of (lie Agricultural Department should be strengthened 
and an Agricultural Chemist should lie appointed to supervise all research 
work on cane. 

Experiments with a view to the elimination of cane props should be con¬ 
tinued, and work on other lines of varietal and cultural improvement 
should bo started. 

Sub-stations for research work on cane should he opened in the Bidar 
district and the canal irrigated area of the Raichur district. 

For the present, demonstration work should be confined to the distribution 
of disease-free sets and to reducing the necessity for annual replacement 
of cane props. 


Chapter XIV. — Mysore. 

The chief obstacle to extension of cane in Mysore is the need for perennial 
irrigation. 

Extension under the Cauvery dam project is improbable until the second 
stage of the project is carried out, and even then is not likely to be rapid. 

The limited perennial water supply, shortage of labour and salinity in the 
soil are obstacles to extension under the Marikanave reservoir. 

The reclamation of saline lands under this reservior should be undertaken 
and an attempt made to combine it with a scheme of intensive cultivation 
on the lines proposed for the Bombay Deccan. 
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194 The Sulekere tank area is probably too small for development as a central 228 

factory area, but the possibilities of introducing small power gur factories 
there should be investigated. 

195 The installation of power pumping plants should be carried out either by 225 

or in close consultation with the Agricultural Department. 

196 A factory industry must be organised, if any material extension is to be 226 

effected and the bright agricultural outlook justifies special efforts to this 
end. 

197 The Goribidnur taluk of the Kolar district appears a favourable tract for 226 

development on these lines. 

198 The Malnad and some of the State’s Date palm groves may provide equally 226 

suitable areas for such development. 

199 The possibility of concentrating and improving sources of irrigation in 226 

such tracts should be investigated, and suitable areas should be- reserved 
for allotment as sugar plantations. 

200 If cane growing on a plantation scale is organised in any locality, the 227 

transfer of cane research work to that locality should be considered. 

201 Limitation of supplies of commercial manures is an important factor in 227 

the conduct of manurial experiments. 

202 Problems of drainage, water requirements and rotations remain to be dealt 227 

with. 

203 Withdrawal of the stipulation that the Babbur farm be run at a profit 227 

is recommended. 

Chapter XF.— General Agricultural Recommendations. 

204 The provision of a cheap supply of nitrogenous fertilisers is the most 229 

insistent problem of Indian agriculture. 

205 Before the war oil-cake meal was the cheapest and commonest form of ^30 

nitrogenous manure used in India, but its use was mainly confined to the 
planting districts of J3ihar, Assam and South India. 

206! Since the war oil-cake meal has cost more per unit of combined nitrogen 231 

t h an Indian sulphate of ammonia. . 

207 If cane were intensively cultivated on a sufficient area to produce a million 282 

tons of factory sugar, cane alone would require 92,900 tons of sulphate 
of ammonia or 375,200 tons of oil-cake meal a year. 

208 The war has created new sources of supply through the perfection of 238 

synthetic processes for the production of combined nitrogen, and these 
threaten severe competition with the nitrate and by-product sulphate of 
ammonia industries. 

209 , So long as sugar does not fall below Rs. 15 per maund the cane grower 234 

can profitably buy sulphate of ammonia at Rs. 315 per ton and oil-cake 
meal at Rs. 2-13-4 per maund to manure his crop. 
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210 

The Departments of Industries should investigate the problems of trans¬ 
port of vegetable oils with a view to the promotion of oil pressing in 
India and so increasing local supplies of oil-cake. 

m 

211 

Five years hence the annual production of by-product sulphate of ammonia 
on the Indian coalfields should be 20,000 tons. 

287 

212 I 

The possibilities of utilising the power from hydro-electric schemes in 
India for nitrogen fixation by the cyanamide and other processes should 
be investigated. 

288 

213 

Deeper ploughing is the first essential of improved cane cultivation. 

289 

214 ! 

The ordinary type of cultivator’s plough is in present circumstances the 
best that his cattle can draw ; and the first step necessary is to relieve the 
plough cattle of much of the other work they now do. 

240 

216 

The introduction of power plants for cane crushing, threshing and pumping 
would enable improved ploughs to be adopted. 

240 

216 

On large estates, and particularly where new lands are opened up, cultiva¬ 
tion by mechanical means will be required. 

241 

217 

Experiments at Pusa indicate that cane cultivation with steam tackle is 
both effective and economical. 

241 

218 

Motor tractors are better suited to smaller estates, and there should be great 
scope for their use. 

242 

< • 

219 

If preliminary cultivation is done mechanically, the cane must be so planted 
afe to admit of all subsequent operations being performed similarly or 
by bullocks. 

242 

220 

Field experiments with cane varieties should be conducted on test plots 
of not less than To of an acre and should be repeated for each variety 
over tyo or three plots. 

243 

221 

Chemical tests in varietal experiments with cane are so important that 
such experiments should be abandoned on all farms which cannot furnish 
the equipment and scientific control necessary for conducting these tests. 

248 

222 

_ The most important work of the Agricultural Department is the demonstra¬ 
tion of improved agricultural methods and the spread of better imple¬ 
ments. . 

244 

223 

Even outside areas for which the Committee have recommended special 
demonstration staffs for cane, staffs similarly organised for general pro¬ 
paganda should be created and given instruction at the cane research 
stations before undertaking cane work. 

244 

224 

Demonstrations must be carried out on cultivators’ own fields. 

244 

225 

The importance of agricultural engineering should be recognised by the 
incorporation of Agricultural Engineers in the Indian Agricultural Service. 

245 

226 

This section of till provincial Agricultural Departments should have a 
special demonstration staff to inS^fect and repair all machinery issued ot 
recommended by it. 

245 
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Subsidiary centres for the carrying out of minor repairs will be required as 
the work of the Engineering section develops. 

The indigenous canes of Upper India are remarkably free from disease. 

No cure has been found for the more important fungus diseases, and they 
are best dealt with by the exercise of control measures, such as the introduc¬ 
tion of new varieties, careful set selection and cultivation and efficient 
drainage. 

The mycologieal needs of cane will be met, if laboratory facilities are pro¬ 
vided at the Sugar Research Institute and, when necessity arises, a 
Mycologist from Pusa is lent to the Institute. 

Cane borers are the chief insect pests of cane and an additional Entomolo¬ 
gist should be appointed to the Pusa staff principally for the investi¬ 
gation of cane pests throughout India. 

The power of the Imperial Sugarcane Expert to import cane from other 
.countries without a certificate of freedom from disease should be trans¬ 
ferred to the Director of the Sugar Research Institute when it is created. 

Till then the power should also be given to the officer in charge of the 
Research Station at Shahjahanpur. 

The water requirements of cane should be investigated on all agricultural 
stations working on cane. 

The establishment of the proposed research station in the. Punjab for the 
investigation of the water requirements of all crops should he expedited 
and a Soil Physicist or Physical Chemist should be placed in charge., 

The posfeibility should be considered of meeting the cost of lining canals on 
which a concentrated cane area is to be served by increasing the water 
rates. 

The system of selling irrigation water by volume has great advantages and 
conditions are more favourable for its adoption than when the Irrigation 
Commission first expressed their preference for it when practicable. 

The possibilities should be investigated of reclaiming and developing Gov¬ 
ernment waste lands by Government corporations for subsequent dis¬ 
posal to cane factories and similar enterprises. 

Early action on the recommendations of the Committee on Weights and 
Measures is required in the interests of the cultivator. 

Lack of capital is one of the main obstacles to the proper cultivation of 
cane, and outside factory areas co-operation must contribute to remove it. 

The co-operative credit societies and depots for the sale of gur and supply 2£5 
of oil-cake manures on the Deccan canals in Bombay furnish an object 
lesson both of the possibilities and of the difficulties. 

Cooperative advances to caue growers should be on a more liberal scale and 
for longer periods than to growers of other crops. 

Factories are advised to make advances to cane growers wherever possible 
through their co-operative societies. 
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If co-operative trading societies are to succeed, much closer touch must be 
maintained between the Agricultural and Co-operative Departments, and 
such societies must be given their own expert organisers. 


Paba. 

259 


Chapter XVI.—Other Sources of Sugar. 


With the possible exception of the Nipa palm, which may in the future 260—261 
repay investigation in Burma, the only alternative sources of sugar in 
India of practical interest are the Palmyra palm, the Indian Date palm and 
the sugar beet 


Of the two main centres of Palmyra gnr manufacture, >South Madras suffers 262—263 
from shortage of tappers and Upper Burma from shortage of fuel. 


In the absence of scientific investigation, the extent to which the existing *64 

industry can he improved is unknown ; but it is unlikely that its decline 
could be arrested in any event. 

Difficulties of tapping, fuel, and transport of the juice, and the impracticabi- 265 

lity of concentrated and scientific cultivation owing to the prolonged 
unproductive period of the tree preclude the organisation of a central 
factory industry for the manufacture of Palmyra sugar. 

Eastern Bengal is by far the most important centre of Date palm gur and 266 

sugar manufacture. 

Much light has been thrown on the industry by Mr. Annett’s investigations 267—269 
which indicate that, while here also the fuel problem is acnte, there are 
great possibilities of improving both the yield and quality of gur turned 

out. 


These possibilities, combined with the short unproductive period of the 269 

Date palm, the inexpensiveness of its cultivation, its comparative immunity 
to seasonal vicissitudes and its hearing season of four months, justify 
great hopes either of an improved gur and sugar refining industry or of 
a central factory industry for the direct manufacture of Date paltn sugar. 

Further investigations are still required, particularly on the agricultural 269 

side, and these should now be prosecuted to a conclusion. 

Other Date palm areas offer definitely less prospect of development than 270 
Eastern Bengal, and investigation of their possibilities should be deferred 
until the improvement of the industry in Eastern Bengal has been 
attempted. 

The future of the -sugar beet in India lies, if anywhere, in the North-Weet 271 

Frontier Province and the Punjab. 

In the Punjab results are so far discouraging but inconclusive, and further 271 

experiment should await the results obtained in the North-West Frontier 
Province. 

Very favourable yields both of roots and sucrose per acre have been obtained 272 

on the Tarnab farm, and fertile seed has been produced. 


The cultivation of the’erop, however, presupposes a central factory to deal 272 
with the outturn. 
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An unique opportunity appears to be afforded of a combined cane and beet 
sugar factory in the Peshawar Valley. 

The beet experiments should, therefore, be continued under more diversified 
agricultural conditions and with closer chemical supervision. 

Chapter XVII.—The Problem. 

Of the total quantity of cane sugar produced in India 09 per cent, is turned 
out primarily as gur or rah against only 1 per cent, produced direct from 
the cane as factory sugar. 

In gur manufacture 34 per cent, of the sucrose in the cane is lost or inverted 
compared with the results obtainable by an up-to-date sugar factory. 

The Committee calculate that this means for all India a loss of 1,068,960 
tons of sucrose. 

Sugar factories in India, mainly owing to inefficient milling, lose on an 
average about 29 per cent, of the sucrose in the cane as compared with 
the results obtainable by an up-to-date factory. 

The Committee calculate that this means for all India a loss of 10,534 tons 
of sucrose. 

These figures represent the theoretical limit of possible improvement ; but 
this cannot in practice be even approximately attained. 

The manufacturing problem is to decide by what lines of improvement 
these losses can be most materially reduced. 

The manufacture of white sugar from mb is most wasteful and cannot 
survive, if the prejudice against factory sugar disappears and the cane- 
grower is enabled to sell his cane elsewhere. 

The direct manufacture of white sugar in small factories with open pan 
boiling must also be condemned on the grounds of high cost of production, 
heavy losses of crystalline sugar and an unduly high proportion of 
molasses. 
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This conclusion is supported by the results obtained at the small Govern- 280—283 
ment factory at Nawabganj, United Provinces, which has proved a com¬ 
mercial failure despite the excellence of its design and equipment. 

The Nawabganj factory should now be closed, use should be found locally 284 

for its highly efficient milling plant and such parts of the rest--of the 
plant as are of standard pattern should be sold. 

Gur refining in large factories has also no future before it; as the low 285 

quality of its raw material and the heavy losses inevitable with the com¬ 
bination of processes by which the sugar is manufactured render the 
industry incapable of withstanding efficient competition in normal times. 


Chapter XVIII .— The Manufacture of Gur. 

272 Properly-adjusted and worked, there is probably no more efficient single 287 
crushing mill than the three roller iron bullock mill, but the strain on the 
bullocks renders proper adjustment and working impossible, 
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273 

The rollers are, therefore, deliberately slackened, and on the average not 
more than 55 parts of juice are extracted per 100 of cane. 

287 

274 

The chief defect of the country gur furnace is the irregularity of air supply 
and the consequent waste of heat and fuel. 

288 

275 

The first essential for improvement is the introduction of power crushing 
with small plant. 

291 

276 

The attempts to do this in the United Provinces were nullified by their 
attachment to a scheme for the manufacture of white sugar with open pan 
boiling. 

293 

277 

The correct line of advance is power crushing for the manufacture of gur 
and this has been attempted in Madras and Mysore. 

294 

278 

In Madras the plant has proved defective, the cane having to be passed 
twice through the mill and too many furnaces being required to deal with 
the juice, and it has consequently worked at a loss. 

294 

273 

Only;three out of ten installations in Mysore survive ; and failure seems 
to have been due mainly to the choice of unsuitable localities for them. 

295 

280 

The experience thus obtained indicates that, if power crushing is to succeed, 
the plant mtist be capable of turning out as much gur and as cheaply as 
the cultivator’s plant. 

29(5 

281 

This means that the plant must be able to turn out gur at not more than 

1.8 annas in Madras and 2 annas in Upper India per maund of cane 
crushed. 

296 

282 

There should be a special opening for such installations on large estates in 
Upper India. 

297 

283 

To ensure efficient extraction the small power crusher should have a pair of 
splitting roll crushers in front of the three roller mill. . 

298 

284 

The Agricultural Engineering Department of each Province should evolve 
a standard design for small power mills to crush one and two tons of 
cane per hour. \ 

298 

285 

The improved furnaces so far designed are all defective in the arrangement 
of the pans and the incomplete combustion of the gases. 

299 

286 

i 

A plan of a new furnace designed to eliminate these defects is attached to 
the Eeport. 

299 

287 

The Industrial Commission’s recommendations for the grant of loans for 
small or cottage industries are well suited to encourage the gur making 
industry, except that the disposal of these loans should be entrusted to 
the Agricultural Department and not to the Department of Industries. 

300 

288 

It is doubtful whether gur manufacture in large factories is a commercial 
proposition ; hut the problem should be investigated in the Government 
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The practicability of manufacturing' muscovado sugar or some other inter¬ 
mediate product direct from the cane in small factories is also doubtful ; 
but should be investigated, 

Chapter XIX.—The Sugar Factory and its Raw Material. 

The smallneess and inefficiency of Indian factories are mainly attributable 
to their difficulties in obtaining adequate supplies of cane. 

No factory works up to its full capacity, and half of them crush only 
half the cane their mills could deal with. 

The problem is to concentrate the area on which the factory draws for 
its cane and to ensure supplies at the right time. 

There is little likelihood of factories solving this problem by purchase of 
compact blocks from existing landholders. 

The grant by Government of Crown waste lands to factories is strongly 
recommended ; but the opportunities for development on "these lines are 
restricted to the undeveloped Provinces and occasional waste areas coming 
under the command of now canals. 

Compulsory acquisition by Government of enne lands for factories would 
afford the speediest solution of the problem and weighty arguments can 
be urged in support of it. 

Except in certain special and restricted cases, however, the majority of 
the Committee are opposed to such compulsory acquisition as being 
dangerous in principle and unnecessary in practice. 

Their objection to Mr. Padshah’s scheme for compulsory acquisition in 
the Inst resort and subject to certain safeguards is that the safeguards 
would either nullify the scheme or themselves prove illusory. . 

It is at least doubtful whether compulsory acquisition for such a purpose is 
contemplated by the existing law. 

In so far as this is necessary, however, in order to enlist the co-operation of 
factories in effecting improvements in cane cultivation, compulsory acquisi¬ 
tion of small blocks is recommended for use as centres of demonstration 
and improved set supply. 

The limit of area might be so much as is required to provide sets for half 
the cane the factory can crush, or, allowing for rotations, 600 acres in all 
preferably in several blocks of not more than 100 acres each, for a 
factory producing 10,000 tons of sugar a year. 

These blocks should be leased to the factory by Government for short terms 
subject to specific, conditions of local public service. 

Plots of one or two acres each should also be acquired, when necessary, and 
leased to a factory which undertakes to iustnl tube wells and pumping 
plant of an approved capacity for tiie supply of irrigation water to cane 
growers. 
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Greater efforts should be made by factories to obtain cane lands on lease ; 
and Government should be prepared to assist the factory by lending the 
services of one of its officers to explain the terms offered. ' 

The Java system of handing the land back to the lessor in intermediate 
years between two crops of cane is recommended for trial. 

Cane supplies might be increased by {lie grant to cane growers of shares or 
of a participation in the profits of the factor}'. 

The great need is, however, an adequate scale of payment for cane. 

A sliding scale based on a price for cane equal to one half the price of the 
sugar produced from it is recommended. 

In considering how this scale would work in practice it must always be 
remembered that the cane-cultivator has in gnr an alternative outlet for 
his produce. 

In the tracts where the best eating gur is made the price under this scale 
could not always be counted on to be as high as the corresponding gur 
value of the cane ; and these are not promising areas for sugar factories 
so long as the pre-war ratio between the prices of such gur and factory 
sugar is maintained. 

In tracts where most of the gur made is of inferior quality the price paid 
under the sliding scale should always be well above the gur value of the 
cane. 

The scale should ho subject to a minimum price for cane of 6 annas per 
maund. 

An alternative system worth trying is an initial payment on a somewhat 
more moderate scale combined with a bonus at the end of the season 
equivalent to not less than the difference between the initial payment and 
the amount due under the half sugar value scale. 

To enable monthly settlements to he made under (he scale proposed the 
Director of Statistics should issue monthly a statement of the average 
wholesale price in the principal markets of white sugar manufactured 
in India. 

Factories should also allow their books to be examined to enable an inde¬ 
pendent assurance to be given that their payments for cane .have been 
duly based on the sliding scale. 

Payment should be made on a more liberal scale for canes of low fibre 

content. 

A comparison of the costs of producing sugar in India with the costs in 
other countries shows that it is in respect of cost of manufacture rather 
than cost of cane that Indian factories have to fear foreign competition. 

A factory should also assist local cane cultivators with the advice of its 
agricultural officer, and, even if it has no cane land of its own, should 
employ such an officer for this purpose. 
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318 

In view of the difficulties of concentrating the factory’s area of supply 
railways can contribute materially to solve the supply problem. 

828 

319 

There are several projects for new lines in North Bihar the execution of 
whieh would be of great benefit to the factory industry there. 

328 

320 

Other schemes that should be proceeded with are for branch lines or exten¬ 
sions in Gorakhpur (United Provinces), Kamrup (Assam), Ganjam 
(Madras) and Poona (Bombay). 

328 

321 

On existing lines the chief need is a prompt service of open trucks with low 
sides. 

329 

322 

With the development of the industry there will be a growing need for 
privately owned light railways to convey cane to the factory ; and the 
authorities controlling existing roads and railways should as far as possible 
afford the necessary facilities. 

830 

323 

The licensing of factories by Government is not recommended, as no efficient 
factory paying full value for cane and entering into close relations with 
its cultivators need fear competition ; while the possibility of competition 
is a valuable stimulus to efficiency. 

331 


Chapter XX.—The Manufacture of Sugar. 


324 

The present methods of handling the cane in Indian factories are parti¬ 
cularly defective and injuriously affect the milling results. 

388 

325 

Great improvements could be effected if steps were taken to regulate 
deliveries and the Java system of lifting cane loads on to the carrier by 
mechanical means were adopted. 

333 

326 

The commonest defects in the mills are inadequate preliminary crushing, 
the driving of each mill from a separate engine and the faulty designing 
of the juice pans and strainers. ,, 

334 

327 

For the high fibred Indian canes two crushers in front of a train of three 
three-roller mills with two macerations is 1 probably the most efficient plant. 

384 

328 

The juice pans should be self-cleansing and mechanical juice strainers should 
be used. 

334 

329 

The high proportion of fuel consumed in addition to megasse is a direct 
consequence of the irregularity of the cane supply and constitutes a 
Serious item in the costs of manufacture. 

335 

330 

In the sugar house the arrangement and balance of the machinery are fre¬ 
quently faulty. 9 

336 

331 

For white sugar manufacture the sulphitation process is best suited to India, 
being more economical than the carbonatation process. 

3 36 

332 

What is mainly responsible for losses in the sugar house is not the machinery 
but the control that is exercised over it, and the incompleteness of the 
chemical and analytical records maintained. 

336 
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Losses chiefly occur from sugar lost in the filter mud and left in the molasses 
and from pilfering. 

334 The first essential for improvement is better supervision and above all more 

efficient chemical control. 

335 The chemical and analytical records which a sugar factory should maintain 

are exhibited in Appendix V. 

336 There is considerable room for economy in labour by the use of labour saving 

appliances and the exercise of systematic control. 

337 Tho Indian gur refineries arc small and turn out sugar of low quality. 

338 The percentage of recovery in the North India refineries is specially low. 

339 Owing to the poor quality of the raw material worked, there is little prospect 

of material improvement in the refining industry. 

340 Several of the Committee’s conclusions regarding the prospects of sugar 

production in Upper India are inevitably speculative ; yet this all 
important cane tract must contribute, if India is to become self-support¬ 
ing. 

341 Unless initiative is forthcoming, capital is likely to concentrate only on new 

and undeveloped areas such as Burma and Assam. 

342 Government should, therefore, erect a pioneer factory in Upper India outside 

the present factory zone, possibly in the Karnal or Rohtak district of 
the Punjab. 

343 It should he run on purely commercial linos by a directorate of five—a 

managing director, the Director of the Sugar Research Institute (ex-officio), 
another official nominated by Government and two non-officials nominated 
by the Sugar Board. 

34 d The managing director and factory staff should be recruited on special 
agreements and participate in profits. 

34 Should Government be unable to provide the funds, a loan should be raised 

in the form of debentures carrying a guaranteed interest of 7 per cent, 
free of income-tax and a half share in all profits above 7 per cent, up to 
13 per cent. 

346 The factory should be required to carry out general experiments for the 

benefit of the sugar industry and should receive no privileges which 
would not be given to a private factory. 

347 The grant of Government loans or guarantee of dividends for the promotion 

of private factories is not necessary. 

348 Most of the distillery buildings attached to sugar factories are too low- 

roofed and unventilated for rapid and complete fermentation. 

349 India’s present normal annual consumption of molasses is about four times 

the 30,000 tons she produces ; and the demand, especially for use as a 
cattle food, should steadily expand. 
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Government’s Excise policy is not, therefore, likely to handicap the sugar 
industry for a long time to come. 

The objections to the length of the term of distillery contracts are based 
on temporary causes and have in several Provinces already been met. 

The period of notice for the submission of tenders should not exceed six 
months. 

The possibility should be considered of adopting as the contract rate a 
sliding scale based on the market price of the distiller’s basic material. 

Such criticisms of the system of distributing distillery contracts as the Com¬ 
mittee received were opposed to the deliberate policy of Government and 
did not justify its reconsideration. 

Chapter XXI.—The Tariff Question. 

4part from the more or less abortive measures taken against bounty-fed 
sugar in 1899, 1902 and 1904, the tariff on sugar imported into India has 
hitherto been purely for revenue and not for protective purposes. 

In view of the impending investigation of the general policy of revising the 
Indian tariff to protect Indian industries, it is difficult to discuss this 
question for sugar separately ; nor does the conflicting evidence received 
or the abnormal state of the indigenous industry and the import trade 
afford any reliable guidance. 

The present tariff combined with ocean and railway freights should provide 
ample protection to the Indian sugar industry ; but, if the question of 
general policy is not meanwhile investigated, the particular case of sugar 
should be reconsidered when normal condititions are restored. 

A quantitative duty is preferable to an ad valorem duty ; but the present 
time is not opportune for the change. 

The only party of the Empire which would benefit from an Imperial pre¬ 
ferential rate on sugar imported into India is Mauritius. 

If Imperial preference k adopted generally, it should be adopted in favour 
of Empire sugar by means of a proportional reduction on the present tariff. 

Chapter XXII. — Statistical. 

Of the three essential factors for an accurate estimate of the cane crop 
of India, the area estimate is fairly accurate outside the permanently 

settled tracts, where a revision of the land records system is required to 
improve it. 

There are, however, certain unexplained discrepancies in the area as recorded 
in (1) the “Agricultural Statistics of India” and (2) the “Estimates of 
Area and Yield of principal crops in India,” which should be reconciled. 

Little reliance can be placed upon the figures at present adopted for the 
second factor, the standard normal outturn of gur per acre. 
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Para. 

The Board of Agriculture’s recent proposals for arriving at an average yield 360 
are unsuitable for cane, and its standard normal outturn must continue to 
be ascertained directly from crop-cutting experiments. 

These should be more numerous, more systematic and carried out by the 360 
Agricultural Department in each Province, and the results should be 
reported in terms of weight of cane. 

The average proportion of gur to cane should be ascertained by a few carefully 360 
selected and supervised boiling tests in representative tracts. 

When reliable figures for a sufficient number of years are available, the 360 

average yield of the ten preceding years should be adopted in place of the 
Standard normal outturn. 

fields obtained on Government farms should be rejected for statistical 360 

purposes. 

The third or seasonal factor as operated under the present system, tends to f61 

persistent under-estimation of yield, and should be corrected bv reference 
to the condition figure reports of the previous ten years. 

As the Agricultural Department expands it should take over from the .'Uil 

Revenue Department the duty of supplying the condition figure. 

The Board of Agriculture’s recommendations are supported for comparing gr-o 
previous and present forecasts with actuals and for the appointment of 
an Agricultural officer with statistical training to each provincial Agricul- 
tuuil Department for statistical work, which should include forecasts and 
costs of cultivation. 


Hie second cane foroeust should include a condition figure and the final 
forecast should be published not later than the end of January. 

A certain amount of rearrangement would considerably improve the “ Agri¬ 
cultural Statistics of India.” 

The “Commercial Statistics of India” should include statistics of cane 
crushed and sugar and molasseB turned out by sugar factories. 

The monthly sugar price returns recommended in Chapter XIX should be 
reproduced in “ Prices and Wages in India.” 

The Table of up-country wholesale sugar prices should include cimM 
from other Provinces besides the United Provinces. ^ tl0fls 

The chief defects of this Table and the Table of up-country wholesale 
pnees are the unreliability of the statistics and the inadequate !, 366-367 

tion of the commodities quoted. ^ ® classifies* 

A more detailed classification will enable a more rathmal 

to be adopted with regard to the comparisons betwL Ieportia g system 
required. ^ rep ortilJg ^ 

The necessary supervision and direction of the arhn^ 
should be provided by placing it under’the coifiL T ! Spor ^g ag en 
of *■ 
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Detailed improvements are suggested in other Tables of “ Prices and Wages 668 

in India.” 

Imports and exports of sugar should he recorded ia tons in the “ Annual 369 

Statement of Seaborne Trade.” 


Chapter XXIII.—Formation Oj an Indian Sugar Board. 


Otganisation of the Indian sugar industry on the Java model is essential to 
progress. 

At the outset this organisation must be largely official ; but the object should 
be eventually to hand it over almost entirely to non-official control. 

It should take the form of an Indian Sugar Board with five official and six 
non-official members. 

In the first instance all members will have to be nominated by Government ; 
but the first duty of the Board should be to evolve a scheme to secure 
representative appointments. 

Members should then hold office for three years and their tenure should 
be honorary. 

An Imperial Sugar Research Institute should be established with three 
divisions, agricultural, chemical and engineering, each with its own indepen¬ 
dent head ; and it should control the work on the various research stations 
already proposed for the Provinces. 

A Director is required for the administrative control of the whole Institute 
and, to keep in touch with the sugar work of the Provinces. 

In addition to the more obvious lines of work the Institute should consider 
the needs of the small gur manufacturer, investigate the possibilities of 
beet sugar production and assist the palm sugar industry. 

The first Director and heads of divisions should be recruited on special 
terms, and other offioers of the research organisation as members of the 
Indian Agricultural Service. 

Subsequent Directors and heads of divisions should be appointed by pro¬ 
motion and given the status and pay of provincial Directors of Agriculture 
and officers in the selection grade of the Indian Agricultural Service res¬ 
pectively. 

It is only research work on cane that would be taken over by the Institute 
and its sub-stations ; and the local Agricultural Departments would remain 
responsible for distribution of improved varieties, demonstration and pro¬ 
paganda. 

As cn exceptional case, the Institute might, with the knowledge of the local 
Department, issue canes direct to factories controlling their own culti¬ 
vation. 
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394 Theft objection that the Committee’s scheme ■would be difficult to work 875- 
because it involves a separation of functions (a) between Imperial and 
provincial-and ( b ) between research and demonstration is met (a) by the 
provision for local research stations and equality of pay and status in the 
two branches and (b) by the facts that in Indian agriculture demonstra¬ 
tion is as important as research and requires equally high attainments, 
so that no invidious distinctions are involved, and that separation is now 
essential to progress in agricultural improvement. 

396 Factories should be encouraged to maintain their own-agricultural advisers 

provided and controlled by the Sugar Research Institute. 

39ft The sugar industry should be expected to contribute towards tfee cost of the 
Institute from the outset; and the first representative Board should evolve 
a practical system of contribution. 

397 Peculiar conditions in India, especially the importance of the-gur industry, 

preclude the complete elimination of Government interest in the Institute ; 
and when the industry is in a position to take over the-main control, its 
funds should be provided by a voluntary levy on factories supplemented 
by a Government subsidy to ensure consideration of the interests of the 
small grower. 

398 The functions of the Sugar Board would be to control the policy of the 

Resarch Institute and the administration of its funds, to advise Govern¬ 
ment on matters affecting the sugar industry, and to supervise'the issue 
and receipt 1 oP retortis by the Institute. 

399 The cost of the Sugar Board would be negligible : that of the Research 

Institute, the sugar 1 school and the sub-stations is estimated at 35$ lakhs 
non-recurring and 12 lakhs recurring, but the latter should be largely 
reduced by the earnings of the sub-stations. 

400 Profits on the research stations should be devoted to the expansion of the 

activities of the Institute. 

401 The submission by factories to the Institute of returns approved by the 

Board should be made compulsory by legislation ; but proceedings for 
default should only be taken on the complaint of the Board. 

402 The Research Institute should be located where it can serve not only the 

existing factory industry of Upper India but also the great cane tract 
further west and north ; and a site in the Basti or Kberi district of the 
United Provinces would fulfil these requirements. 

403 The same place should be adopted as the head-quarters of the Boaro, tliough 

the Chairman should have power in case of necessity to convene meetings 
elsewhere. 

404 The Sugar Bureau should be continued pending its absorption in the Re¬ 

search Institute. 

406 Native States should not be asked to contribute to the maintenance of the 
Research Institute, but should be encouraged to seek the help of its officers 
and to open research stations under it. 
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filter XXTV.—CvUnmot*. 

406 The Connliatore cane-breeding station and the poet of cane-breeding expert 387 

should now be made permanent. 

407 The station should be transferred to Imperial control. 887 

40 $ The main lines of work now in progress should be continued, except that (the 888 

attempt to evolve improved varieties of cane for Upper India which will 
withstand the indifferent usage of the ordinary cane grower should be 
abandoned as impracticable. 

409 Seedlings should only be distributed for trial to farms on which cane is 8§9. tv 

' an object of special study. 

410 Tha eeleeticHi work at Coimbatore shotald be oohfibed to a purely gemaraL ahd 390 

preliminary survey, detailed selection being transferred to the oane research 
stations in the various Provinces. 

411 The acclimatisation of imported canes at Coimbatore for direct distribution 891 

to other parts of India should be discontinued except for South Madras. 

412 Mope attention should be paid te the breeding Of new varieties of thick 892 

canes for Peninsular India, Burma and Assam. i 

413 The. area of the station should, if neeessary, be increased by some 25 or 30 892 

acres for this purp 

414 Coimbatore should also become a cane research station for South Madras. 898 

415 Separate land will be required for this purpose, but 50 acres should suffice. 898 

416 In addition to undertaking the branches of work indicated in Chapter X* 893 

the research station should carry out special investigations into the water 
requirements of cane. 

417 A second cane-breeding station is required mainly for the raising of seedlings 894 

from parents that will not produce fertile seed at Coimbatore. 

418 A suitable site might l>e found in the Chittoor District of Madras, but 894 

its selection should await the creation of the Sugar Research Institute. 

419 If located in the Chittoor tract, the station should also serve as a cane 894 

research station for Central Madras. 

420 An area, of 100 acres in all should suffice for both purposes. 894 

«421 The cane research officer recommended for Madras in Chapter X should 895 

control the cane work in the northern districts only ; the cane work in 
the southern districts being controlled by the cane-breeding expert. 

422 The cane-breeding expert should control both breeding stations, making 396 

Coimbatore his headquarters. 

423 He should be provided with a thoroughly competent staff of Botanical and 896 

Chemical Assistants, the rates of pay for whom should be raised. 

424 His senior Botanical Assistant should hold charge of the second breeding 395 

station under his control, and should receive a special allowance. 
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No. Pam* 

425 A Chemical Assistant is also required for the Becond breeding station ; and 39E, 

the cane research work there should be entrusted to the charge of a 
separate Assistant. 

Chapter. XXF .—Sugar Schools. 

426 One of the greatest needs of the Indian, sugar industry is a properly trained 

staff of chemical, engineering and agricultural assistants. 

427 The specialised technical training which will qualify men to enter the sugar 398 

industry as competent workers should be provided in the country. 

428 Of the educational institutions in other countries which give courses of 39 9—•404- 

instruction in sugar technology the Audubon Sugar School of the Louisiana 
State University and the College of Hawaii furnish the most instructive 
precedents for India. 

429 The School for India should provide a thorough training in sugar agriculture, 405 

chemistry and engineering and should form an integral part of the Sugar 
Research'Institute. 

430 The ultimate standard of training to be aimed at should be worked up to 406 

gradually with due regard to the immediate needs of the industry. 

4Sil’ Prior to admission students should have taken the first two years’ course of ^)? 

an Agricultural or Engineering College with some additional instruction in 
chemistry and physics. 

432 The Sugar School course should extend over 2£ years and three crushing 408- 

seasons ; and should be conducted in two sections, an agricultural section 
and a chemical and engineering section, though a. part of the training will 
be common to both. 

433 Practical field and factory work should form the most prominent feature of 409 

the course ; and for this purpose the school should have its own farm and 
small model factory. 

484 The last cane harvesting season of the course should be spent either on the 409 ■ 

Government factory or on large private factories by arrangement with the 
companies. 

436 A diploma should be granted to students passing the final examination until 40 ih 

the school is affiliated to a University, when the B. Sc. degree should be 
awarded. 
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ANNAS PER STANDARD MAUND OF SUGAR. 
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BASED ON AGRICULTURAL STATISTICS FOR THE 10 YEARS ENDING 1918-19. 

Prepared in the Department of Statistics, India. 

To illustrate the proportion of Sugarcane area to net cropped area in each district. 
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AVERAGE EXPORT OF 
SUGAR. 


Bombay 

Tuticorin 

Coeonada 

Calicut 

Negapatiitn 

Calcutta 

Other Ports 


Province and State. 

A verage 
area. 

A verage 
production. 
ro>v Sugar. 


Acres. 

Tons. 

United Provinces 

1,292,000 

1,174.000 

Punjab < including Italian States) 

4C8.000 

299.000 (a) 

Bihar and Onssa 

267.00*1 

286,000 

Ihmibiiv and Sind (including 

Bn'.ooo 

255,000 

Indian States). 

220.000 

243,000 

Madras (including Indian States) 

100,000 

202,000 (n) 

Mysore State 

N.-W. F. Province 

39.000 

38,000 

.’>2,000 

33.000 

Assam 

06,000 

31,000 

Central Provinces and Berar 

23.000 

26,000 

Central India States ... 

16,000 

• 

Burma 

16,000 

* 

Kashmir 

8,000 

* 

Delhi 

8,000 

* 

Ra jpy tana States 

6.000 
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fa) Excludes Indian States. 
* Not available. 


RELATIVE IMPORTANCE OF PROVINCES IN THE 
PRODUCTION OF SUGARCANE. 
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